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Part 1, Chapter 2 
Classification Regulations 


m Section 2 
Character of classification and class notations 


2.3 Class notations (hull) 


2.3.17  ShipRight ( ). Where one or more of LR’s ShipRight procedures for the following have been satisfactorily applied, then a notation 
showing the associated characters of the procedure(s) within brackets will, at the Owner's request, be entered in column 4 of the 
Register Book, preceded by the word ShipRight, e.g. ShipRight(CM, SDA, FDA plus(25,NA)). The requirements pertaining to these 
notations and the ShipRight procedures are given in Pt 3, Ch 16 ShipRight Procedures for the Design, Construction and Lifetime Care of 

Ships. 

SDA This ShipRight notation (Structural Design Assessment) will be assigned when direct calculations in accordance with the 
relevant ShipRight procedures have been applied. The ShipRight notation SDA is mandatory upon application of any of 
the following ShipRight notations: FDA, FDA plus(), FDA ICE, FDA SPR and WDA, WDA1 and WDA2. 

WDA1 This ShipRight notation (Whipping Design Assessment Level 1) will be assigned when an appraisal has been made of 
the vibrational dynamic response of the hull structure due to wave impact loads (Whipping) in accordance with the 
relevant ShipRight procedures. 

WDA2 This ShipRight notation (Whipping Design Assessment Level 2) will be assigned when an appraisal has been made of 
the vibrational dynamic response of the hull structure due to wave impact loads (Whipping) in accordance with the 
relevant ShipRight procedures. 


2.5 Class notations (machinery special features) 


2.5.2 The following class notations are associated with positional mooring systems, or thruster-assisted positional mooring systems, 
and may be assigned as considered appropriate by the Classification Committee: 


PM Assigned when a positional mooring > is fitted. 
capabilites_but which are not 
by a Thrust-Assisted notation (T1) [or (r2) or (T3)]. 


PMC Assigned when a positional mocna] Sn for mooring in close proximity to other vessels or installations i is fitted. His Ret 


weather conditions- This notation can be Sürplemenied by a Thrust- ‘Assisted notation (T1) [or (T2) or (T3)]. 


Note This notation is not intended to apply to vessels where station-keeping capabilities may be suspended for short periods during 
adverse weather conditions and a subsequent loss of position allowed. 


Part 1, Chapter 3 
Periodical Survey Regulations 


m Section 21 
Controlled atmosphere systems 


21.1 Retention of class 
21.1.1 Itis a prerequisite of the CA notation that the refrigeration installation on board already conforms to a * Lloyd's RMC class 


notation. see See Pt 1, Ch 2, 2.6 Class notations (refrigerated cargo installations (RMC), controlled atmosphere (CA) systems and 
carriage of refrigerated containers (CRC)) 2.6.1. 


Part 3, Chapter 2 
Materials 


m Section 1 
Materials of construction 


1.2 Steel 


1.2.1 Steel having a specified minimum yield stress of 235 N/mm? (24 kgflmam”) is regarded as mild steel. Steel having a higher 
specified minimum yield stress is regarded as higher tensile steel. 


Table 2.1.1 Values of KL 


Specified minimum yield stress in N/mm? (kgf/mm?) ki 
235 (24) 1,0 
265 (27) 0,92 
315 (32) 0,78 
355 (36) 0,72 
390 (40) 0,68 (0,66 see Note 3) 
460 {47} see Note 3 0,62 see Note 3 


1.2.3 The local scantling requirements of higher tensile steel plating, longitudinals, stiffeners and girders may be based on a k factor 
determined as follows: 


o Go Oo 


or 0,66, whichever is the greater, 


where 
Oo = specific minimum yield stress in N/mm? kgfram?} 


1.2.4 For the application of the requirements of Pt 3, Ch 2, 1.2 Steel 1.2.2 and Pt 3, Ch 2, 1.2 Steel 1.2.3, special consideration will 
be given to steel where oo >355 N/mm? (36 kgflmm”). Where such steel grades are used in areas which are subject to fatigue loading, 
the structural details are to be verified using fatigue design assessment methods. 


1.2.5 For container ships only, a k , factor of 0,66 may be applied to steel with a specified minimum yield stress of 390 N/mm? 
WO kgilmm”), or ak ı factor of 0,62 may be applied to steel with a specified minimum yield stress of 460 N/mm? (47 kgflmam”) for 
structural members that contribute to the ship's longitudinal strength, provided that: 


m Section 3 
Corrosion protection 


3.4 Aluminium and magnesium anodes 
3.4.1 Aluminium and aluminium alloy anodes are permitted in tanks used for the carriage of oil, but only at locations where the 


potential energy does not exceed 275 J (28kgfm). The weight of the anode is to be taken as the weight at the time of fitting, including 
any inserts and fitting devices. 


m Section 5 
Design loading 


5.1 General 


Part 3, Chapter 3 
Structural Design 


Table 3.5.1 Design heads and permissible cargo loadings 


. : ; ; : RE Equivalent 
Structural item Standard stowage | Design loading Equivalent design Permissible cargo ORM 
and position Component rate C, in m’/tonne p, in kN/m? head h; in meters loading in KNIm? ne head, 
Weather deck h 
1 
(general cargo) 
(a) Loading for 
minimum 
scantlings 
Beams and 
RN 1,296 1,8 
ee of 0,075L longitudinals 1,39 0,865 1,2 
ia Primary structure 3,02 + 1,467E 4,2 + 2,04E 
Between 0,12L Beams and 1,08 1,5 
and 0,075L from longitudinals 1,39 0,865 1,2 
FP. Primary structure 2,30 + 1,467E 3,2 + 2,04E 
of i Beams and 
a RN longitudinals 1,39 0,865 + 1,467E 1,2 + 2,04E 865 1,2 
= Primary structure 
(b) Specified 
cargo loading 
2,5p a + 1,467E 3,5p a + 2,04E 
or as (a), (Note 1) 
whichever is 
Beams and larder 
longitudinals 9 
(Note 1) 
Forward of 0,075L 
from F.P. 1,39 3,5P a + 1,467E Pa 1,39p a 
or as (a), 
whichever is 4,87p a + 2,04E 
Primary structure larger 
(Note 1) 
(Note 1) 
2,0pa + 1,467E 2,78p a + 2,04E 
ovas (a), 
Beams and hichever is (Note 1) 
longitudinals larger 
Between 0,12L (Note 1) 
AA PARKA zy 2,67p a + LAGTE | 3,71p a + 2,04E Be 139p a 
sę or as (a), (Note 1) 
Pri ich whichever is 
rimary structure larger 
(Note 1) 
Pa + 1,467E 1,39p a + 2,04E 
Beams 
longitugfhals (Note 1) (Note 1) 
nn 0,12L from 1.39 Da 1,39) a 
Pat1,467E 1,39p a + 2,04E 
rimary structure 
(Note 1) (Note 1) 
Cargo decks ho 
General cargo Hu Hu 
1,39 —— H a H 
(standard loads) 139 td 139 td 
Spécial cargo All structure 
g C Pa Cpa Da CP a 


pecified loads) 


stores 
Ships store 


Accomodation 
decks (clear of 
tanks) 


All structure 


Superstructure 
decks (Note 2) 


1st tier 
2nd tier 


3rd tier and above 


Beams and 
longitudinals 


Where the 
deck is 
exposed to 
the weather, 
add 2,04E 


Decks forming 
crown of tunnels 
and deep tanks 


Plating and 
stationers 


ha 


where h = % height of stand pipe above 


(c) Bulk carrier 
(see Pt 3, Ch 3, 
1.1 Application 
1.1.3) with topside 
tanks 


Weather deck 
outside line of 
hatchways in way 
of cargo hold 
region, when 
topside tanks 
empty 


Beams and 
longitudinals 


Primary Structure 


h = the lesser of 
(i) 0,22B 


(i) 1,2+0,39 Mb 
A 


where 

W, = weight of 
water ballast in the 
topside tank per 
frame space, in 
tonne-f 

A = Corresponding 
areat, (m?), of 
deck in way over 
one hold frame 
space 


Cargo hatch 
covers (standard 
loading) 

Steel cover 


Webs, stiffeners 
and plating 


Wood cover 


Inner bottom 


Ship without 
heavy cargo 
notation 


Ship with heavy 
cargo notation 


Plating and 
stiffeners 


1,39 


C but < 0,865 


H 


Watertight 
bulkheadg 


Plating and 
stiffeners 


0,975 


h „from Fig. 3.5.2 


Plating and 
stiffeners 


5.2 Symbols 


5.2.1 | The symbols used in this Section are defined as follows: 
L, L pp, C b, B, D and T as defined in Pt 3, Ch 1, 6.1 Principal particulars 


p design loading, in kN/m” (tenne-f/m”) 
Pa applied loading, in kN/m” (tenne-f/m”) 


Part 3, Chapter 4 
Longitudinal Strength 


m Section 3 
Application 
3.3 Exceptions 


3.3.1 Individual consideration based on direct calculation procedures will generally be required for ships having one or more of the 
following characteristics: 


e Large deck openings, or where warping stresses in excess of 14,7 N/mm? (15 kgflmm”) are likely to occur. 


m Section 5 
Hull bending strength 


5.1 Symbols 


5.1.1 | The symbols used in this Section are defined as follows: 


M; = design still water bending moment, sagging (negative) and hogging (positive), in kN m £tenne-f m), to be taken 
negative or positive according to the convention given in Pt 3, Ch 4, 5.3 Design still water bending moments 5.3.2 

Ms = maximum permissible still water bending moment, sagging (negative) and hogging (positive), in KN m ftonne-Fm), see 
Pt 3, Ch 4, 5.4 Minimum hull section modulus 

Mw = design hull vertical wave bending moment, sagging (negative) and hogging (positive), in kN m (tenne-Fm), to be taken 
negative or positive according to the convention given in Pt 3, Ch 4, 5.3 Design still water bending moments 5.3.2 

o = permissible combined stress (still water plus wave), in N/mm? (kgflmam”), See Pt 3, Ch 4, 5.5 Permissible still water 
bending moments 

Op, OB = maximum hull vertical bending stress at strength deck and keel respectively, in N/mm” {kgf/mm} 

5.5 Permissible still water bending moments 


5.5.1 The permissible still water bending moments sagging and hogging are to be taken as the lesser of the following: 
(a) |Mls =F boZ np x 10° - |M w | kN m (tonne-fm) 
(b) |M|s =F50Z sx 10°- |M w| kN m ftenne-Hm) 


where 
6 =the permissible combined stress in N/mm? {kgf/mm} is given in Pt 3, Ch 4, 5.6 Permissible hull vertical bending stresses 
and F p and F B are defined in Pt 3, Ch 4, 5.7 Local reduction factors 5.7.2. M „is the design wave bending moment, sagging 
or hogging as appropriate, in accordance with Pt 3, Ch 4, 5.2 Design vertical wave bending moments. 

5.6 Permissible hull vertical bending stresses 


5.6.1 The permissible combined (still water plus wave) stress for hull vertical bending, o, is given by: 
(a) Within within 0,4L amidships 


17 
c= 175 ny 2 | 178 gi /mm* ENIT 
L L ky, 
(b) for continuous longitudinal structural members outside 0,4L amidships 
d dy |1 
o = | 75+543——699 N/mm? 
L L) |k; 
2 
o=|75+543£ q kgf /mm? 
L k 


L 


where d is the distance, in metres, from the F.P. (for the fore end region) or from the A.P. (for the aft end region), as appropriate, to the 
location under consideration. 


Special consideration will be given to increasing the permissible stress outside 0,4L amidships to 


17 
E N/mm? 1784 mm? 2 N/mm? 


L L 


provided that sufficient buckling checks are carried out. 


5.7 Local reduction factors 


5.7.1 The maximum hull vertical bending stresses at deck, Op, and keel, Os, are given by the following, using the appropriate 
combination of bending moments to give sagging and hogging stresses: 


M,+ M -3 2 Ms+ M 
ope EW Op = LS n N/mm? 
D 
M+ M, = M+ M, 
o zl s wl 3 2 = IMs Met N/mm? 
B 


Where the ship is always in the hogging condition, Be sagging bending moment is to be specially considered. 

5.9 Continuous strength members above strength deck 

5.9.1 Where trunk decks or continuous hatch coamings are effectively supported or deck longitudinals or girders are fitted above the 
strength deck, the modulus Z . is to be not less than Z min. The scantling reduction factor, F p, referred to strength deck at side, is 


applicable and, in addition to the requirement given in Pt 3, Ch 4, 5.5 Permissible still water bending moments 5.5.1, the permissible 
still water bending moments, sagging and hogging, are not to exceed: 


IM|s  =02.x10°- Mu m (tenne-fm) 


m Section 6 
Hull shear strength 


6.1 Symbols 


6.1.1 |The symbols used in this Section are defined as follows: 


Qs = design hull still water shear force, in kN tterre-F, to be taken as negative or positive according to the convention given 
in Pt 3, Ch 4, 6.4 Design still water shear force 6.4.2 

Qs = permissible hull still water shear force, in KN Genne-f, see Pt 3, Ch 4, 6.5 Permissible still water shear force 

Qw = design hull wave shear force, in kN {tenne-f}, to be taken as negative or positive according to the convention given in 
Pt 3, Ch 4, 6.4 Design still water shear force 6.4.2 

T = permissible combined shear stress (still water plus wave), in N/mm? (kgflmam”), See Pt 3, Ch 4, 6.6 Permissible shear 
stress 

TA = design shear stress, in N/mm? (kgf/mm, as given in Pt 3, Ch 4, 6.7 Design shear stress 6.7.1 for use in Pt 3, Ch 4, 


7.4 Design stress. 


6.3 Design wave shear force 


6.3.1 The design hull wave shear force, Q w, at any position along the ship is given by: 


Qw = KiK2QwokN ftenne—f} 


where 
Qwo = 0,3CıLB (Cg + 0,7) kN 
(0,0306C,18 (C,4+0-7) tonne-f 


and Cz is to be taken not less than 0,6 
K 1 is to be taken as follows, see also Figure 4.6.1 Shear force factor K 1: 


6.4 Design still water shear force 


6.4.4 If the hull shear forces in kN ftenne-f at transverse bulkheads A and B are calculated to be Q a and Q s respectively (with 
appropriate algebraic signs), the excess load or buoyancy over hold AB is given by Q g — Q a and the load transmitted to each 
bulkhead is: 


(a) 0,5F (Q s — Q a) KN ttennef 
where F is the bulkhead factor as given in Pt 3, Ch 4, 6.4 Design still water shear force 6.4.3. 
See Figure 4.6.2 Shear force correction. 


6.4.5 The corrected shear forces, © a' and QB, at bulkheads A and B with respect to hold AB are then obtained from: 
Qa = Q a+ 0,5F (Q s — Q a) kN Genne-f 
QB = Q gB — 0,5F (Q s — Q a) kN terre 


6.5 Permissible still water shear force 


6.5.1 p permissible hull still water shear force is given by the minimum value obtained from: 


|Q.|= r ma - |Q, | kNftonne— 


6.5.2 The permissible shear forces assigned for approved loading instruments will normally be based on Pt 3, Ch 4, 6.5 Permissible 
still water shear force 6.5.1. However, where use is made of an approved loading instrument incorporating a facility to calculate the 
transverse distribution of shear forces, separate permissible still water shear forces, © s; may be assigned for the structural members 
indicated in Table 4.6.1 f ; factors for the hull configuration under consideration. 


lQ; =(f + m, )|Q.| kN fterre-R 
6.6 Permissible shear stress 


6.6.1 The permissible combined shear stress (still water plus wave) is to be taken as: 


110 
wa Nnm? Ze mm t=— N/mm? 
k L i 
6.7 Design shear stress 


6.7.1 The design shear stress for use in Pt 3, Ch 4, 7.4 Design stress is to be taken as: 


Tą =100Az a> leu] N/mm? 
16, 
10,2Az [e] + [Qu] mm” 
i 
H Section 7 


Hull buckling strength 
7.2 Symbols 


7.2.1 The symbols used in this Section are defined as follows: 


E = modulus of elasticity, in N/mm? (kgflmm”) 
= 206000 N/mm”(21000 kgf/mm”) for steel 
Jo = specified minimum yield stress, in N/mm? {kgf/mm} 
JA = design longitudinal compressive stress in N/mm? {kgf/mm} 
O CRB = critical buckling stress in compression, in N/mm? (kgilam”) corrected for yielding effects 
CE = elastic critical buckling stress in compression, in N/mm (kgflmm”) 
TA = design shear stress in N/mm? (kgf/mm”) 
TCRB = critical buckling stress in shear, N/mm? (kgflmam”) corrected for yielding effects 
TE = elastic critical buckling stress in shear, in N/mm? (kgflmam”) 
7.4 Design stress 


7.4.1 Design longitudinal compressive stress, Oa, is to be determined in accordance with Pt 3, Ch 4, 5 Hull bending strength: 


ża: RA, 30 
minimum oa = 2 N/mm? gf/mm? | minimum ca = ra N/mm? 
L L 


Table 4.7.2 Elastic critical buckling strength of plating 


Elastic critical buckling stress, N/mm” kgfram?} 


Note Where the elastic critical buckling stress, as evaluated from (a), (b) or (c), exceeds 50 per cent of specified minimum yield stress of the material, 
the corrected critical buckling stresses in compression (Ocrs) and shear (tcrs) are given by: 


= zh < To 
SCRB= TE when op £= 


a 2 2 
= a1- a when a p > —— N/mm‘ (kgilmma ) 


405 2 


o 


when TEs 2 
To 
when TĘ > = 


7.4.2 Design shear stress, Ta, is to be determined in accordance with Pt 3, Ch 4, 6 Hull shear strength. 
For initial design purposes, ta may be taken as: 


_ 110 


11 
ta = — N/m = 2 


>| 112 gf/mm? ta= — N/mm? 
L IL 
7.5 Scantling criteria 
Table 4.7.3 Elastic critical buckling strength of longitudinals 


Mode Elastic critical buckling stress, N/mm? {kgf/mm"} 


Note 1. Where the elastic critical buckling stress, as evaluated from (a), (b) or (c), exceeds 50 per cent of specified minimum yield stress of the material, 
the corrected critical buckling stress in compression (Ocrs) is given by: 


| N/mm? {kgf/mm} 


Oo 


OCRB = Oo p s 


40% 


Part 3, Chapter 5 
Fore End Structure 


m Section 1 
General 
1.6 Strengthening against bow flare slamming 


Table 5.1.1 Additional strengthing strengthening of bottom forward 


Item Requirements 
Symbols 


i 115 — zg00| x10 3 kN 


= oS -3 
s 2000 


7 = permissible direct stress, in N/mm? <<gffam2 given in Table 5.1.2 Permissible stresses 


T = permissible shear stress, in N/mm? #*gtimm%+ given in Table 5.1.2 Permissible stresses 


Table 5.1.2 Permissible stresses 


Item 


Direct stress, 6 
In N/mm? (kgfimm?) see Note 


Shear stress, T 


In N/mm? (kgf/mm?) 


Primary member web 
stiffener on area A; 


(a) Flat bars 
see Note 


105 | gge E 
tk u 
(b) Bulb plates 
see Note 
8,6 d 
| 40 = 
1004, t 
—-—|yk 


(c) Inverted angles 


Primary member web stiffener on area Ay 


Primary member web stiffener lapped to 167 (17 
secondary member on area A. = et, 


k Xk 
Lug or web 124 (12 
connection on area Aı Single = =] 
Doubl 141 (14, 
ouble = az 
k k 


Table 5.1.3 Buckling procedure for primary member web plating and web stiffener 


Symbols 


E = modulus of elasticity, in N/mm? kgf/mm’) 
= 206000 N/mm? (21000 kgf/mam”) for steel 
P =total load transmitted to the connection 
= 10,06 Sem Sem hs x 10 * kN 
(P=1,025 Sev-Scu Hs-X-10- tonne-f) 
P „= load transmitted through the primary member web stiffener, in kN (tonne-f) 
Oo specified minimum yield stress, in NImm?kgf/mm?) 


m Section 2 
Deck structure 


2.3 Deck stiffening 


Table 5.2.2 Lower deck plating forward 


Note 1. Where the deck loading exceeds 43,2 kN/m? (44-tonne-fm ), the thickness of plating will be specially considered. This is 
equivalent to a 'tween deck height of 6,1 m in association with the standard stowage rate 1,39 m '/tonne. 


2.5 Deck openings 
Table 5.2.3 Strength/weather deck longitundals forward 


Note 2. Where weather decks are intended to carry deck cargo and the loading is in excess of 8,5 kN/m” 40,865 tenne-f/m”), the scantlings of 
longitudinals may be required to be increased to comply with the requirements for location (1) in Table 1.4.4 Cargo and accommodation deck 
longitudinals using the equivalent design head, for specified cargo loadings, for weather decks given in Table 3.5.1 Design heads and permissible cargo 
loadings. 


Table 5.2.4 Weather deck beams forward 


Note 2. Where weather decks are intended to carry deck cargo and the loading is in excess of 8,5 kN/m” 40,865-tenne-f/m”), the scantlings of beams are 
also to comply with the requirements for location (2) in Table 1.4.5 Strength/weather, cargo and accommodation deck beams using the equivalent 


design head, for specified cargo loadings, for weather decks given in Table 3.5.1 Design heads and permissible cargo loadings. 


m Section 4 
Shell envelope framing 


4.5 Primary structure at sides 


Table 5.4.4 Primary structure forward 


Item and location Modulus, in cm? Inertia, in cm* 
(6) Web frames supporting side stringers Z to be determined from the calculations based In deep tanks 
forward of 0,2L from the F.P, see Notes 1, 2and | on the following assumptions: 25 
3 (a) Fixed ends I= są leZ 


(b) Point loadings from stringers 
(c) Head yh „or yh r: as applicable 
(d) Bending stress 


= N/mm? (Ex 


(e) Shear stress 


83,4 


=" N/mm? 85 
k 


k 


Part 3, Chapter 6 
Aft End Structure 


m Section 2 
Deck structure 


2.3 Deck stiffening 
Table 6.2.2 Lower deck plating aft 


Note Where the deck loading exceeds 43,2 kN/m*, (4,4tonne-f/m?), the thickness of plating will be specially considered. This is equivalent to a 'tween 
deck height of 6,1 m in association with the standard stowage rate of 1,39 m?/tonne. 


Table 6.2.3 Strength/weather deck longitudinals aft 


Note 2. Where weather decks are intended to carry deck cargo and the loading is in excess of 8,5 kN/m” 40,865 tenne-f/m'”) the scantlings of 
longitudinals are also to comply with the requirements for location (1) in Table 1.4.4 Cargo and accommodation deck longitudinals using the equivalent 
design head, for specified cargo loadings, for weather decks given in Table 3.5.1 Design heads and permissible cargo loadings. 


m Section 4 
Shell envelope framing 


4.5 Primary structure at sides 


Table 6.4.4 Primary structure aft 


Item and location Modulus, in cm? Inertia, in cm? 
(6) Web frames supporting side stringers in after | Z ź is to be determined from the calculations 
peak, see Note 3 based on the following assumptions: 


(a) Fixed ends 
(b) Point loadings from stringers 
(c) Head h 40r h T1 as applicable 


(d) Bending stress In oe tanks 
22 wim? (32 4 m = Pie 

(e) Shear stress 

= N/mm? 85 k: 


10 


m Section 7 
Sternframes and appendages 


7.2 Sternframes 
Table 6.7.2 Permissible stresses for sole pieces 


Mode Permissible stress 


(1) Equivalent stress 115/Ko N/mm? 17Kokgilmm') 
7.3 Rudder horns 


Table 6.7.3 Permissible stresses for rudder horns 


Mode Permissible stress 


(1) Shear stress 48/K, Nimm? (4,9/K,-kgflmm”) 
(2) Equivalent stress 120/Ko N/mm? (12/k kgilnam') 
Symbols 


Ge = equivalent stress 


= Togo F3 i? Fo] Nimm? kati?) PETE +2 Nimm? 


Part 3, Chapter 7 
Machinery Spaces 


m Section 3 
Side shell structure 


3.3 Primary structure — Longitudinal framing 
Table 7.3.1 Primary structure in machinery spaces 


Scantlings 

Section modulus, in cm? Min. web depth dw, in mm 
Z=1,68CKTSIE/D 
Z = 7,75kShl?e i : 
Determined from calculation based on following | 2:5 X depth of adjacent main frames 
assumptions: 
(a) Fixed ends 
(b) Point loadings 
(c) Head to upper deck at side, 
(d) Bending stress 93,2 N/mm’ (8,5 kgłlmm” } 
(e) Shear stress 83,4 N/mm? (8,5-kgf/mm” ) 


m Section 6 
Engine seatings 


6.2 Seats for engines 
Table 7.6.1 Seats for engines - Recommended scantlings 


Scantlings of one seat 


A = (120 +44,2f + 4,07f jem 
(A=(120 +32,5f + 2,2f Jem) 
Minimum thickness: 


(a) Where two girders fitted 
t= (19 + 3,4f) mm 


(b) Where one girder fitted 
t= (25 + 3,4f) mm 


7 


11 


Number: 


Generally two but a single girder can be accepted where 
all the following apply: 

(a) f< 1,84 (2,5) 

(b) P < 5900 kW {8090-bhp} 
(c) L<100m 

Total thickness: 

(a) Where two girders are fitted 
ti + t2 = (28 + 4,08) mm 
(t= {28 + 3,0) mm) 

(b) Where one girder is fitted 

tı = (15 + 4,08f) mm 


(h=(45-+-3,0A mam) 
Thickness: 
tz = (10 + 1,5f) mm 
{tz —(40-+ 4,19 am) 
Part 3, Chapter 9 
Special Features 
m Section 3 


Decks loaded by wheeled vehicles 
3.5 Deck longitudinals and beams 
3.5.1 The section modulus, Z, of deck beams or longitudinals is to be not less than that required for a weather or cargo deck as 


appropriate, nor less than the following: 
(c) For decks designed for the carriage of wheeled vehicles only that required to satisfy the most severe arrangement of print wheel 


loads on the stiffener in association with a bending stress of 20 N/mm? == of 7mm? = N/mm? assuming 100 per cent 
end fixity. 
3.6 Deck girders and transverses 


3.6.2 Where the member supports point loads, with or without the addition of uniformly distributed load, the section modulus is to be 


based on a stress of 1° N/mm? = gf [mm* = N/mm? , assuming 100 per cent end fixity. 


m Section 4 
Moveable decks 


4.5 Pontoon deck plating 


4.5.3 Where it is proposed to use plywood decking, the arrangement and thickness will be considered. Plywood alone, is not, 
generally, to be used for axle loads in excess of 7,8 kN (0,8-tonne-H. 


m Section 5 
Helicopter landing decks 


5.6 Bimetallic connections 


Table 9.5.2 Design load cases for deck stiffening and supporting structure 


Loadcase Landing area 
UDL, in kN/m? 


tenne-Hm?) 
(1) Overall distributed loading 2 


02} 
12 


(2) Helicopter emergency landing 0,5 


| 
(0,05) 


Table 9.5.3 Permissible stresses for deck stiffening and supporting structure 


Permissible stresses, in Nimm? (kgf/mm”) 
Deck secondary structure Primary structure (transverses, girders, pillars, trusses) 
(beams, longitudinals) (See 
Notes 1 and 2) 


Bending Combined bending and axial 
15 0,60. 


0,60: 


k 

2 $ 0,90. 
(Z| 2205 

1 
A) 


Part 3, Chapter 10 
Welding and Structural Details 


m Section 2 
Welding 
2.2 Fillet welds 


Table 10.2.1 Weld factors 


Note 1. Where pillars are fitted inside tanks or under watertight flats, the end connection is to be such that the tensile stress in the weld does not exceed 
108 N/mm? (11 kgfImm?). 


m Section 4 
Construction details for primary members 


4.5 Web stability 


Primary members are to be supported by tripping brackets. The 
tripping brackets EEE el sections are to be Er no more than two secondary frames apart. The tripping brackets 
supporting symmetrical sections are to be spaced no more than four secondary frames apart. 


m Section 5 
Structural details 


5.2 Arrangements at intersections of continuous secondary and primary members 
5.2.7 This load is to be apportioned between the connections as follows: 


(b) Transmitted through the primary member web stiffener: 


P2 = P—P, kNftonne— M 
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Table 10.5.1 Total load transmitted to connection of secondary members 


Ship type 


Head, h 1, in metres 


Total load, P, transmitted to connection 


(1) Oil tankers, bulk 
chemical tankers and 
combination carriers, 
see Pt 3, Ch 10, 1.1 
Application 1.1.3 


(c) With mid-point of span intermediate between (a) and (b). The value of h ; is to 
be obtained by linear interpolation between values from (a) and (b). 


(d) With mid-point of span higher than 0,6D » above 
base line. 


(a) In general 
P = 10,06 (Sw-S1/2)S1h1kN 
(P=4, §/2)S4h +tonne-f) 


(b) For wash bulkheads 
P=11,77(Sw-Sı2)sıhıkN 
(P=42{8,-S/2)}s-.4.tonne-f 


(2) Other ship types for 
which oil tanker (see 
Pt 3, Ch 10, 1.1 
Application 

1.1.3) requirements are 
not 

applicable 


As for (1) except as follows: 


(b) h ı for item (1)(d)(ii) above to extend forward of 0,15L from the forward 
perpendicular 


P = 10,06 (S w- S 1/2) S1h1kN 


(P=1,025 (Sw--S-1/2) S 1 h-1 tonne-f) 


(3) Other ship types for 
which oil tanker (see 
Pt 3,Ch 10, 1.1 
Application 

1.1.3) requirements are 
not applicable 
(continued) 


Internal tank boundaries 
(a) Topside tank longitudinals 


(b) Inner bottom and hopper longitudinals 


(iv) For bulk carriers (see Pt 3, Ch 10, 1.1 Application 1.1.3) where the topside 

wing tank is interconnected with hopper side and double bottom tanks h ı = the 
distance from the longitudinal under consideration to the top of the topside tank 
with the ship inclined 25° either way 


(v) For bulk carriers (see Pt 3, Ch 10, 1.1 Application 1.1.3) in way of ballast hold 
h ı = the distance from the longitudinal under consideration to the top of the 
hatchway coaming 


(c) Longitudinals of inner hull of double hull cargo ships and bulk carriers (see Pt 
3, Ch 10, 1.1 Application 1.1.3) 


Table 10.5.3 Permissible stresses 


Direct stress, in N/mm? {kgf/mm} 
(see Notes 1 and 2) 


Shear stress, in 
N/mm? (kgf/mm?) 
(see Note 1) 


Oil tankers 


Oil tankers and 
ship types where 
primary member 
stiffener 
unconnected 


Other ship types for 
which oil tanker 
requirements are not 
applicable 


Other ship types for 
which oil tanker 
requirements are not 
applicable 


147,2 (45,0) 


157 (46,0) - 


98,1 (10,0) 
(double continuous 
fillet) 


147,2 (15,0) 
(automatic deep 
penetration) 


117,7 2,0) (double - 
continuous fillet) 


157 (46,0) (automatic 
deep penetration) 


83,4 (8,5) See 
Note 2 


98,1 (10,0) 
See Note 2 


68,6 (7,0) 


83,4 (8.5) 98,1 (10,0) 


Note {1} The welding requirements of Pt 3, Ch 10, 2 Welding, and where applicable Pt 3, Ch 10, 
5.2 Arrangements at intersections of continuous secondary and primary members 5.2.13 are 
also to be complied with, see Pt 3, Ch 10, 1.1 Application 1.1.3. 

Note {2} Where longitudinals are of higher tensile steel having a yield stress of 32 kglmm? 

315 N/mm? or more, these stresses are to be divided by the factor 1,2 for application to side 
longitudinals above 0,3D » from the base-line. For definition of D 2 see Table 10.5.1 Total load 
transmitted to connection of secondary members. 
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P = 10,06 (S w- S 1/2) Sı h KN 
(P=F025(S--S-+/2)-S-1h-1tonne-H 


P=9,81(Sw-sJ/2)sıh /JCKN 
P=(Sy-S4/2) Sz h4/C tonne-f 


P = 10,06 (S w - S 1/2) s 1h 1kN 


(P=1,025 (Sw- S4/2) S + h + tonne-f) 


P = 10,06 (S w- S 1/2) Si hikN 
(P=1,025 (S y-$ 1/2) S + h + tonne-f) 


P = 10,06 (S w-$1/2)S1hikN 
(P=1,025 (S „-S 4/2) sıh + tonne-f) 


Part 3, Chapter 11 
Closing Arrangements for Shell, Deck and Bulkheads 


m Section 4 
Hatch cover securing arrangements and tarpaulins 


4.2 Steel covers - Clamped and gasketed 


4.2.19 The net sectional area of each securing device is to be not less than: 


aot gp BRE „> ŚAM: 
50f 50f 
where 
f = o | 
235 
Wı = the gasket loading per unit length, in N/cm gfe}, but not less than 50 N/cm 64-kgfenm)} 
Oc = specified minimum upper yield stress in N/mm?” (kgf/mm’} of the steel used for cleats or securing devices, to be taken not 
greater than 70 per cent of the ultimate tensile strength 
R = 0,75 for 0.2 235 (24) 


= 1,0 for o-< 235 (24). 


4.2.21 In order to ensure compression between gasket and compression bar along the full length, the cover edge stiffness is to be 
examined. The inertia of the cover edge is to be not less than: 

Ie = 0,6W,S,*cm* 

(fle—=—5,89W/1-S-1--6M ) 

where W ; and S ; are as defined in Pt 3, Ch 11, 4.2 Steel covers — Clamped and gasketed 4.2.12. 


m Section 8 
Side and stern doors and other shell openings 


8.1 Symbols 


8.1.1 |The symbols used in this Section are defined as follows: 


o = bending stress, in N/mm” {kgf/mm} 
Oe = equivalent stress, in N/mm? (kgilam”) 
z Jo +31? 
Oo = minimum yield stress of the bearing material, in N/mm? (kgflmm”) 
T = shear stress, in N/mm? (kgf/lmm ). 


8.3 Scantlings 


8.3.9 The scantlings of such primary members are to be based on direct strength calculations. Normally, formulae for simple beam 
theory may be applied to determine the bending stress. Members are to be considered to have simply supported end connections. The 
design load is the uniformly distributed external sea pressure, pe, as defined in Pt 3, Ch 11, 8.2 General 8.2.6. For minimum scantlings, 
p e is to be taken as 25 kN/m? (255 tonne-fim?) and the permissible stresses are as follows: 


T= Ai > = gf/mm? T= = N/mm? 
o= IN 2 “= mm o= N/mm? 
> EBY 2 ( 153 Bin? o= nl 2 
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8.3.11 The stiffness of the edges of the doors and the hull structure in way are to be sufficient to ensure weathertight integrity. Edge 
EA. are to be adequately stiffened against rotation and are to have a moment of inertia not less than: 
I = 0,8p,d cm 


(=—p.d'em') 

where 

Pı = packing line pressure along edges, not to be taken less than 50 N/cm 5,-kgf/em). 
8.5 Arrangements for the closing, securing and supporting of doors 


8.5.5 Means are to be provided to enable the doors to be mechanically fixed in the open position taking into account the self weight 
of the door and a minimum wind pressure of 1,5 kN/m? (0,153 tonne-f/m ) acting on the maximum projected area in the open position. 


8.6 Design loads 


8.6.1 The design force considered for the scantlings of primary members, securing and supporting devices of side shell doors and 
stern doors are to be taken not less than: 
(a) Design forces for securing or supporting devices of doors opening inwards: 

External force: 


Pe = AP e + P p KN tternef 
Internal force: 

Pi =Po+10WkN 

P35 = P.+4,02Wtenne-f 


(b) Design forces for securing or supporting devices of doors opening outwards: 
External force: 


Pe = Ap e KN ¢enne-f 

Internal force: 

Pi =Po+10W+P_„kN 

(Pi = P+ +1,02W + P „tonne-f) 


(c) Design forces for primary members: 
External force: 


Pe = AP e + 10W kN (tonne-f) 
Internal force: 

Pi =P.+10WkN 

P53 = Po +02 W tonne-f 


whichever is the greater. 


The symbols used are defined as follows: 
Pe = external sea pressure, in kN/m? (tonne-fim’), determined at the centre of gravity of the door opening and is not to 
be taken less than: 
=forZe<T _ 10(T-Ze) + 25 kN/m? 
(4,02 (T— Ze) +255 tonne — f/m”) 
forZo>T 25 kN/m” 
255 tonne —finy} 
= For stern doors of ships fitted with bow doors, P e is not to be taken less than: 
P emin = 0,6XCH (0,8 + 0,6L°°)* kN/m? 
(P-emin 0,061XCH (0,8+ 0,6L*) tonne-fim") 
Py, = total packing force, kN ftenne-f). When packing is fitted, the packing line force per unit length is to be specified, 
normally not to be taken less than: 5 kN/m (0,5-tonne-flm) 


Po =the greater of P. and 5A kN {0,5A tenne-f} 

P. = accidental force, in kN £tonne-f), due to loose cargo, etc. to be uniformly distributed over the area A and not to be 
taken less than 300 kN 30,64enRe-f. For small doors such as bunker doors and pilot doors, the value of P « may 
be taken as zero, provided an additional structure such as an inner ramp is fitted, which is capable of protecting 
the door from accidental force due to loose cargoes. 


8.7 Design of securing and supporting devices 


8.7.1 | Securing devices and supporting devices are to be designed to withstand the forces given above using the following 
permissible stresses: 


RE, 2 (12,2 mm o= N/mm? 
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oe = ŚON/ os gi /mm? oe = N/mm? 


The terms ‘securing device’ and supporting device' are defined in Pt 4, Ch 2, 8.2 General 8.2.8. 


8.7.2 The arrangement of securing and supporting devices is to be such that threaded bolts are not to carry support forces. The 
maximum tensile stress in way of threads of bolts, not carrying support forces, is not to exceed: 
125 > (12,7 5 125 


Æ N/m gf /mm TA N/m 
Part 3, Chapter 13 
Ship Control Systems 
m Section 1 
General 
1.2 General symbols 


1.2.1 The following symbols and definitions are applicable to this Chapter, unless otherwise stated: 
L, B and C „as defined in Pt 3, Ch 1, 6.1 Principal particulars 


Oo = minimum yield stress or 0,5 per cent proof stress of the material, in N/mm*(kgflmm') 
k = higher tensile steel factor, see Pt 3, Ch 2, 1.2 Steel. 
a Section 2 

Rudders 


2.10 Rudder stock scantlings 
Table 13.2.5 Rudder stock permissible stresses 


Permissible stress, Nimm? 


(1) Torsional shear stress, T; 


(2) Equivalent stress, o. 


Symbols 
Equivalent stress: 


Oc = Vor +3q Nimm? 


Bending stress: 


M 
Op = 10, 2x = N/mm? 


c 


Torsional stress: 
25,2510 FR Am 1=5,1x10* ŚR. mm? 
3 3 
de de 
M = bending moment, in Nm, at the section of the rudder stock under consideration, see Pt 3, Ch 13, 2.9 Rudder strength calculation 2.9.2. 
d.= actual stock diameter, in mm. 
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2.16 Pintles 


Table 13.2.12 Pintle requirements 


Item Requirement 

(1) Pintle diameter, in mm dp = 0,35 „|Bk, 

(2) Pintle taper Method of assembly Taper (on diameter) 
Keyed and other manually assembled pintles applying 1:8 — 1:12 
locking by securing nut 
Pintles mounted with oil injection and hydraulic nut 1:12 — 1:20 

(3) Pintle bearing length &<4<t24, dp < Ip < 1,2dhı 

(4) Pintle housing/gudgeon 820,254, bg > 0,25 dpi 

(5) Liner or bush in way of pintle bearings, in mm t=0,01/B 


Symbols 


k p = material factor for pintle 
B = bearing force, in N 


d „= actual pintle diameter measured en the outside ofliners to the inside of the liner, in mm- 
d pi = diameter measured to the outside of the pintle liner, in mm- 


b „= thickness of pintle housing/gudgeon in way of pintles (measured from the outside of bush if fitted). 


2.16.5 The required push-up pressure for pintle bearings is to be determined by the following formula: 


Bd, 2 
Preq = Es N/mm 

m! 
where 
dm, and / are defined in Pt 3, Ch 13, 2.15 Cone couplings with special arrangements for mounting and dismounting the couplings 
2.15.4. 
BB 


dp 


supporting force in the pintle bearing, in N 
actual pintle diameter, in mm. 


The push-up length is to be calculated in accordance with Pt 3, Ch 13, 2.15 Cone couplings with special arrangements for mounting 
and dismounting the couplings 2.15.5, using the required push-up pressure and properties for the pintle bearing. 


2.17 Bearings 


Table 13.2.13 Bearings 


Requirement 


(3) Clearance Bearing material Minimum clearance (on diameter) 
Metal 0,001d+1,0 
Synthetic See Notes 1, 2, 3, and 4 


Symbols 


AB = bearing surface, in mm”, defined as the projected area (length x outer diameter) of liner 

d = stock diameter, as calculated in Fable Table 13.2.4 Rudder stock diameter, or pintle diameter as calculated in Table 13.2.12 Pintle requirements 
B = bearing force, in N- 

qa = allowable surface pressure, see Table 13.2.14 Maximum surface pressure: 
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m Section 3 
Fixed and steering nozzles 


3.1 General 
Table 13.3.1 Nozzle construction requirements 


Requirement 


(1) Nozzle numeral N n = 0,01P6, 


(AL y=-0,00736H5,)} 


(5) Nozzle stock Combined stresses in stock at lower bearing < 92,7 


N/mm? (9,45 kgf/mm”) 


Torsional Stress in upper stock < 62,0 N/mm? 


(6,3-kgfimm ) 


(6) Solepiece and strut Bending stresses not to exceed 


70,0 N/mm? (7,kgflmm”) 
Symbols 


m Section 6 
Stabiliser structure 


6.1 Fin stabilisers 


6.1.2 The stabiliser machinery and surrounding structure is to be adequately supported and stiffened. Where bending stresses are 
induced in the structure under fatigue conditions the maximum stress is not to exceed 39,0 N/mm? (kgf/mm? }. 


m Section 7 
Equipment 


7.4 Chain cables 


7.4.2 Grade U1 material having a tensile stress of less than 400 N/mm? (41 kgflem?} is not to be used in association with high 
holding power anchors. Grade U3 material is to be used only for chain 20,5 mm or more in diameter. 


7.6 Towlines and mooring lines for ships over 90 m in length 
Table 13.7.3 Equipment - Steam anchors, stream wires, towlines and mooring lines 


Note 3. Wire ropes used for towlines and mooring lines are generally to be of a flexible construction with not less than: 
144 wires in six strands with seven fibre cores for strengths up to 490 kN (50-tenne-f. 

222 wires in six strands with one fibre core for strengths exceeding 490 kN (50-tenne-f. 

The wires laid round the fibre centre of each strand are to be made up in not less than two layers. 


Table 13.7.5 Chain cable steel grades 


Tensile strength 

Grade | Material N/mm? (kgf/mm?) 
U1 Mild steel 300 - 490 (31-50) 

U2 (a) Special quality steel (wrought) 490 - 690 (50 - 70) 


U2 (b) Special quality steel (cast) 490 - 690 {60-79} 


U3 Extra special quality steel 690 min. Gem) 


7.6.2 For ease of handling, fibre ropes are to be not less than 20 mm in diameter. All ropes having breaking strengths in excess of 
736,0 kN £75,0-tonne-f) and used in normal mooring operations are to be handled by, and stored on, suitably designed winches. 
Alternative methods of storing should give due consideration to the difficulties experienced in manually handling ropes having breaking 


strengths in excess of 490,0 kN (50,0-tonne-H.. 
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m Section 8 
Windlass design and testing 


8.1 Windlass design 


8.1.2 The following performance criteria are to be used as a design basis for the windlass: 
(a) The windlass is to have sufficient power to exert a continuous duty pull over a period of 30 minutes of: 
e for specified design anchorage depths up to 82,5 m: 


Chain cable grade Duty pull, P, in N kgf 


U1 37,5d <° 8,824.°} 
u2 42,5d c” (4,3345) 
u3 47,5d c * (4,844) 


e for specified design anchorage depths greater than 82,5 m: 
Pı = P + (Da— 82,5) 0,27d. N 
[Pr=P + (Da —82,5)-0,0275d; kg] 

(b) The windlass is to have sufficient power to exert, over a period of at least two minutes, a pull equal to the greater of: 
(ii.) anchor breakout pull: 


2 
TAL" x 
100 


12,18W, + 


2 
71L 
1,24Wa +— kgf 
1000 


(c) The windlass, with its braking system in action and in conditions simulating those likely to occur in service, is to be able to 
withstand, without permanent deformation or brake slip, a load, applied to the cable, given by: 
Kod: (44 — 0,08d.) N 
{Kode (44—0,08d.)-kgł) 


Table 13.8.1 Values of Kp 


Kp 
Cable grade 
Windless used in conjunction with chain stopper Chain stopper not fitted 
N {kgf N {kgf 
U1 4,41 (0,45) 7,85 (0,8) 
u2 6,18 (0,63) 110 442 
u3 8,83 (0,9) 15,7 (4,6) 


8.10 Structural requirements associated with anchoring 


8.10.8 Provision is to be made for securing the inboard ends of the cables to the structure. This attachment should have a working 
strength of not less than 63,7 kN £6,5-tenne-H or 10 per cent of the breaking strength of the chain cable, whichever is the greater, and 
the structure to which it is attached is to be adequate for this load. Attention is drawn to the advantages of arranging that the cable may 
be slipped from an accessible position outside the chain cable locker. The proposed arrangement for slipping the chain cable, if 


constructed outside the chain locker, must be made watertight. 


m Section 9 
Mooring of ships at single point moorings 


9.2 Arrangements 


9.2.4  Smit-Type Brackets: 


(b) The scantlings of the pin, connecting brackets and welded attachments to the baseplate are to be determined in association with 


a horizontal load of 2 x SWL and a permissible shear stress of 78 N/mm? (8-kg/mm ). 


(e) Adjacent to each Smit-Type Bracket a lug with a recommended safe working load of 490 kN (50-tennes) should be attached to the 
doubler plate. The lug should be provided with a hole of sufficient size to accept the pin of a 490 kN (50-teonnes) SWL shackle and 


should be used as a securing point for the chafe chain holding stopper. 


9.2.8 The winch drum used for handling the mooring gear should be capable of exerting a continuous duty pull of not less than 
147 kN f15-tennes) and be of sufficient size to accommodate 150 m of 80 mm diameter rope. Winch drum ends (warping ends) to 


handle pick-up ropes should be avoided. Remotely-operated winch storage drums are recommended. 
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m Section 10 
Emergency towing arrangements 


10.1 Structural requirements 


Table 13.10.1 Permissible stress values 


Permissible stress N/mm”(kgilmm') 
Symbols 


| 0, = specified minimum yield stress, in NIimm’kgtimm? | 


Part 3, Chapter 14 
Cargo Securing Arrangements 


m Section 9 

Strength of container securing arrangements 
9.5 Forces in the lashing devices 
9.5.3 The elongation of the lashing device may be calculated as follows: 


|, = vertical separation of lashing foundation from container corner casting, in mm, positive downwards 
|, = length of lashing rod or device, in mm 


OPH Pie J? +P +02) 


6,; = total longitudinal racking deflection of the top corner of container i, in mm 


9.5.4 Where external support is provided by a buttress or shore, the load is to be transmitted between adjacent stacks by linkages 
in line with the support. The force in the transverse end wall members of the containers adjacent to the support is given 
by: 


Ser 3 kN and the force in the linkage to the adjacent container sofea ) kN 


where 
E, F= calculated force in the buttress or shore, in kN 
N = number of rows of containers supported by the buttress or shore. 


Part 3, Chapter 16 
ShipRight Procedures for the Design, Construction and Lifetime Care of Ships 


m Section 3 
Structural design assessment 


3.1 Structural Design Assessment notation - SDA 


3.1.1 Where specified in the Rules the ship structure is to be assessed using finite element modelling in accordance with the 
applicable ShipRight SDA procedures. Where the relevant procedures have been applied whether on a voluntary or mandatory basis 
the ShipRight notation SDA will be assigned, see also Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.17. In general the mandatory 
application criteria for implementation of one of the associated ShipRight SDA procedures is as follows: 

(i) upon application of any of the following ShipRight notations: FDA, FDA plus(), FDA ICE, FDA SPR and WDA, WDA1 and WDA2, 

See also Pt 3, Ch 16, 4 Fatigue design assessment and Pt 3, Ch 16, 5 Whipping design assessment. 

In addition to the above, and where applicable, the structural capability to withstand dynamic loadings from partially filled tanks or the 
influence of thermal loadings may also be required to be assessed. 
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m Section 5 
Whipping design assessment 


5.1 Whipping Design Assessment notations - WDA1 and WDA 2 


5.1.1 Where specified in the Rules an appraisal is to be made of the vibrational dynamic response of the hull structure due to wave 
impact loads (Whipping) in accordance with the relevant ShipRight procedures. Where the relevant procedures have been applied the 
ShipRight notation WBA Whipping Design Assessment Level 1 WDA1 will be assigned, see also Pt 1, Ch 2, 2.3 Class notations (hull) 
2.3.17. 


5.1.2 Where specified in the Rules an appraisal is to be made of the dynamic response of the hull structure due to wave impact 
loads (Whipping) in accordance with the relevant ShipRight procedures. Where the relevant procedures have been applied the 
ShipRight notation Whipping Design Assessment Level 2 WDA2 will be assigned, see also Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.17. 


m Section 6 
Ship Event Analysis 


6.1 Ship Event Analysis - Descriptive note SEA() 


6.1.1 _Atthe Owner's request and in order to enhance safety and awareness on board during ship operation, the ShipRight Ship 

Event Analysis Procedure applies to all ships where it is intended to provide a hull surveillance system for: 

(a) Monitoring of the ship's hull girder stresses and motions, and warning the ship's personnel that these stress levels or the 
frequency and magnitude of slamming motions are approaching a level where corrective action is advisable. 

(b) Monitoring of the ship's hull girder stresses and local ice loads when the ship is navigating in ice, and warning the ship's 
personnel that the load levels or the frequency and magnitude of ice impacts are approaching a level where corrective action is 
advisable. 

The descriptive note is to be appended by HSS followed by the number of strain gauges fitted shown in brackets. In addition the 

extension of one or more of the following associated supplementary characters may be shown, e.g. ShipRight(SEA(HSS-2,VDR)): 

L The display of the relevant information in the cargo control area; 

M The display and recording of the ship's motion; 

N The facility to display and record navigational information; 

VDR An interface with the ship's voyage data recorder system to enable the recording of hull stress, ship motion and hull pressure 
information. 


m Section 8 
Corrosion protection of internal tanks and spaces 


8.1 Protective coating systems in dedicated sea-water ballast tanks and double-side skin spaces — ShipRight Notations 
ACS(B) or ACS(B,D) 


8.1.2 ShipRight ACS(B) or ShipRight ACS(B,D) will be entered in Column 4 of the Register Book to indicate that the ship's sea 
water ballast tanks and double-side skin spaces of bulk carriers are coated with approved coating systems according to IMO 
Resolution MSC.215(82) - Performance Standard for Protective Coatings for Dedicated Seawater Ballast Tanks in all Types of Ships 
and Double-Side Skin Spaces of Bulk Carriers - (Adopted on 8 December 2006). 


8.2 Protective coating systems in the cargo oil tanks of crude oil tankers — ShipRight Notation ACS(C) 


8.2.1 For ships that are required to comply with IMO Resolution MSC.291(87) — Adoption of Amendments to the International 
Convention for the Safety of Life at Sea, 1974, as Amended — (Adopted on 21 May 2010), Owners may request to receive the optional 
notation ShipRight ACS(C), which indicates that the cargo oil tanks are protected in compliance with IMO Resolution MSC.288(87) — 
Performance Standard for Protective Coatings for Cargo Oil Tanks of Crude Oil Tankers — (Adopted on 14 May 2010), and are to have 
type approved coating systems applied in accordance with ShipRight Procedure Anti-Corrosion System Notation and Ch 15 Corrosion 
Prevention of the Rules for Materials. 


8.2.2 ShipRight ACS(C) will be entered in Column 4 of the Register Book to indicate that the ship's cargo oil tanks are protected 
using approved materials in accordance with IMO Resolution MSC.291(87) — Adoption of Amendments to the International Convention 
for the Safety of Life at Sea, 1974, as Amended — (Adopted on 21 May 2010). 


8.2.3 When in compliance with IMO Resolution MSC.291(87) — Adoption of Amendments to the International Convention for the 


Safety of Life at Sea, 1974, as Amended — (Adopted on 21 May 2010) , but the ShipRight ACS(C) notation is not requested, this 
compliance may be indicated on the applicable certification, Ch 15 Corrosion Prevention of the Rules for Materials. 
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8.3 Alternative means of corrosion protection for cargo oil tanks of crude oil tankers - ShipRight notation 
ACS(C*) 


8.3.1 For ships that are required to comply with the IMO Resolution MSC.291(87) — Adoption of Amendments to the International 
Convention for the Safety of Life at Sea, 1974, as Amended — (Adopted on 21 May 2010), as amended, Owners may request to receive 
the optional notation ShipRight ACS(C*), which indicates that all cargo tanks are protected in accordance with IMO Resolution 
MSC.289(87) — Performance Standard for Alternative Means of Corrosion Protection for Cargo Oil Tanks of Crude Oil Tankers — 
(Adopted on 14 May 2010) , by application of corrosion resistant steel, see Ch 3, 1.3 Corrosion resistant steels for cargo oil tanks of 
crude oil tankers of the Rules for Materials and ShipRight Procedure Anti-Corrosion System Notation. 


8.3.2 ShipRight ACS(C*) will be entered in Column 4 of the Register Book to indicate that the ship's cargo oil tanks are protected 
using approved materials in accordance with IMO Resolution MSC.291(87) — Adoption of Amendments to the International Convention 
for the Safety of Life at Sea, 1974, as Amended — (Adopted on 21 May 2010) , as amended. 


8.3.3 When in compliance with IMO Resolution MSC.291(87) — Adoption of Amendments to the International Convention for the 
Safety of Life at Sea, 1974, as Amended — (Adopted on 21 May 2010) , but the ShipRight ACS(C*) notation is not requested, this 
compliance may be indicated on the applicable certificate. 


8.4 Protective coatings for void spaces on bulk carriers and oil tankers — ShipRight Notation ACS(V) 


8.4.1 For ships within the scope of IMO Resolution MSC.244(83) - Adoption of Performance Standard for Protective Coatings for 
Void Spaces on Bulk Carriers and Oil Tankers - (Adopted on 5 October 2007), Owners may request to receive the optional notation 
ShipRight ACS(V), which indicates that the void spaces are protected according to the ShipRight Procedure Anti- 

Corrosion System Notation. 


8.4.2 ShipRight ACS(V) will be entered in Column 4 of the Register Book to indicate that the ship's void spaces are protected in 
accordance with IMO Resolution MSC.244(83) - Adoption of Performance Standard for Protective Coatings for Void Spaces on Bulk 
Carriers and Oil Tankers - (Adopted on 5 October 2007). 


8.4.3 When in compliance with IMO Resolution MSC.244(83) - Adoption of Performance Standard for Protective Coatings for Void 
Spaces on Bulk Carriers and Oil Tankers - (Adopted on 5 October 2007), but the ShipRight ACS(V) notation is not 
requested, this compliance may be indicated on the applicable certificate. 


8.5 Protective coating systems in dedicated seawater ballast tanks — Descriptive note PCWBT() 


8.5.1 For ships that are not required to comply with IMO Resolution MSC.215(82) - Performance Standard for Protective Coatings 
for Dedicated Seawater Ballast Tanks in all Types of Ships and Double-Side Skin Spaces of Bulk Carriers - (Adopted on 8 December 
2006), all sea-water ballast spaces having boundaries formed by the hull envelope are to have a corrosion protection coating applied, 
see ShipRight Procedure Protective Coatings in Water Ballast Tanks (PCWBT). The month and year that the coating is approved is to 
be appended to the descriptive note within brackets. 


8.5.2 | Where requested, a descriptive note PCWBT() (Protective Coating in Water Ballast Tanks) will be entered in column 6 of the 
Register Book to indicate that all sea-water ballast spaces having boundaries formed by the hull envelope have a corrosion protection 
epang TEP and „that me A: remains efficient and is maintaineg in ng condition. Jf the ee ja broken down, 


approved i is to be appended to the descriptive note within brackets. 


m Section 10 
Assessment of Ballast Water Management Plans 


10.1 Ballast Water Management Plans — Descriptive note BWMP() 


10.1.1 Compliance with this procedure is optional. A ship meeting the requirements of this procedure will be eligible for an 
appropriate ShipRight BWMP() descriptive note, which will be recorded in column 6 of the Register Book. The extension of one or 
more of the following associated supplementary characters may be shown in brackets, detailing the method(s) used: 

S Sequential method 

F Flow through method 

D Dilution method 

T _ Treatment method. 
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m Section 11 
Inventory of hazardous materials 


11.1 Inventory of hazardous materials — Descriptive note IHM 
11.1.1 Compliance with this procedure is optional. A ship meeting the requirements of this procedure will be eligible for a ShipRight 


IHM Descriptive Note, which will be recorded in column 6 of the Register Book, except as indicated in Pt 3, Ch 16, 11.1 Inventory of 
hazardous materials — Descriptive note IHM 11.1.2. 


m Section 12 
Safe Return to Port and Orderly Evacuation 


12.1 Safe Return to Port and Orderly Evacuation — Descriptive Note SRtP 


12.1.1 Compliance with this procedure is optional. A ship meeting the requirements of this procedure will be eligible for a ShipRight 
SRtP Descriptive Note, which will be recorded in column 6 of the Register Book. 


Part 4, Chapter 1 
General Cargo Ships 


m Section 3 
Longitudinal strength 
3.2 Fast cargo ships 


3.2.4 For local strength, in general the following requirements are to be complied with: 
(d) Deck and side shell panels forward of 0,5L from F.P. are to be examined to establish the critical buckling stress from the following 


formula: 
WE t F 
Ge = 5 5 K, N/mm? «gtimm’) 
121-v S 
where 


E = Young's modulus, in Nimm? kgtimm?} 
Where the buckling stresses, as evaluated, exceed 50 per cent of yield stress, the actual critical buckling stress is given by: 


Oac = Oo h - 2 Jm (kgflmim”) 


Oc 


where 
Gac = Corrected critical buckling stress, in N/mm? (kgflmm”) 
Oo = yield stress, in N/mm” kgf/ram?} 


The critical buckling stress from the above formulae must be not less than 176,6 N/mm? $18:0-kgt/mm’) within 0,4L amidships, nor less 


than 147,2 N/mm? (15,0 kgf/mm?) for the deck forward of this, nor less than 117,7 N/mm (120 kgf/mm) for the side shell between the 
first and second deck forward of 0,5L from F.P. For higher tensile steel plating, the above permissible stresses are to be divided by k. 


m Section 4 
Deck Structure 


4.3 Deck stiffening 


Table 1.4.5 Strength/weather, cargo and accommodation deck beams 


Note 1. Where weather decks are intended to carry deck cargo and the load is in excess of 8,5 kN/m” (0,865 tonne-f/m'), the scantlings of beams 


may be required to be increased to comply with the requirements for location (2) using the equivalent design head, for specified cargo loading, for 
weather decks given in Table 3.5.1 Design heads and permissible cargo loadings. 
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4.4 Deck supporting structure 


4.4.9 


Where pillars are fitted inside tanks or under watertight flats, the tensile stress in the pillar and its end connections is not to 


exceed 108 N/mm” (11,0-kgf/mm ) at the test heads. In general, such pillars should be of built sections, and end brackets may be 


required. 
4.5 Deck openings 
Table 1.4.7 Pillars 


Symbols 

b = breadth of side of a hollow rectangular 
pillar or breadth of flange or web of a built or 
rolled section, in mm 


d, = mean diameter of tubular pillars, in mm 


k = local scantling higher tensile steel factor, 
see Pt 3, Ch 2, 1.2 Steel 1.2.3, but not less 
than 0,72 

1 = overall length of pillar, in metres 

le = effective length of pillar, in metres, and is 
taken as: 

for hold pillars 0,65 I 

for 'tween deck pillars 0,80 I 

lp = In single deck ships the section modulus 
of deck transverses is to be increased by 15 
per cent. 


Parameter 
(1) Cross-sectional area of all types of pillar 


Requirement 


kP 2 
= cm 


12,36 — 51,5 le 


rk 


l 
5,25 —S 
rvk 
See Note 


(2) Minimum wall thickness of tubular pillars 


The greater of the following: 


(a)t= 2 mm 


d, [032 — 1,53 a 
r 


0,04 — o156.e 
r 


r = least radius of gyration of pillar cross- 
section, in mm, and may be taken as: 


r=10 Aum 
Ap 


Ap = cross-sectional area of pillar, in cm? 
C, S as defined in Pt 4, Ch 1, 1.5 Symbols 
and definitions 1.5.1 

H g as defined in Table 1.4.6 Deck girders, 
transverses and hatch beams 

I = least moment of inertia of cross-section, 
in cm* 


(3) Minimum wall thickness of hollow 
rectangular pillars or web plate thickness of I 
or channel sections 


The lesser of (b) and (c) and not to be less than (a) 

(a) t= — 

b (os — 1,95 | 
r 


mm 


0,05 — 0,2 3 
r 


P = load, in kN ftonne-f), supported by the 
pillar and is to be taken as 


9,81SH,1 
Ze Por» 
C 
SH,l 
Pa 


but not less than 19,62 kN (2-tonne-P 
Pa = load, in kN ftenre-H, from pillar or pillars 
above (zero if no pillars over) 


(4) Minimum thickness of flanges of angle or 
channel sections 


(5) Minimum thickness of flanges of built or 
rolled I sections 


The lesser of the following: 
br 
(a) tę = 
2001, 


mm 


b 
b) t =— mm 
(b) tr 18 


The lesser of the following: 


(a) ty = br 
4001, 


mm 


b 
b) te =— mm 
(b) tę u 


9,32 


JkP 
Note As a first approximation A „ may be taken as > and the radius of gyration estimated for a suitable section having this area. 


25 


Table 1.4.8 Non-watertight pillar bulkheads 


Symbols 


A = cross-sectional area, in cm”, of stiffener and attached plating 


P: 
= cm 


le 
12,36 — 515€ 
p 


P P 


9,32 ,95 


As afirst approximation A » may be taken as 
P P 
3,92 ‚4 


Table 1.4.9 Cantilever beams 


Symbols 
Mo = bending moment, in kN m erne, on the cantilever beam due to the load supported by a single cantilever. This bending moment is to be 
calculated about an axis at a distance u from the end. For hatch side cantilevers with uniformly distributed loading this will equal 


49Scu 


(HB, + Hau) 


0,5Scu 
Z CE BU 


m Section 6 
Shell envelope framing 


6.4 Primary supporting structure 
Table 1.6.1(a) Shell framing (longitudinal) 


Location Modulus, in cm* 

(2) Side longitudinals in way of double skin tanks or deep tanks, see Note 2 | The greater of the following: 

(a) Zas from (1) 

(b) As required by Ch1,9 for deep tanks 
(3) Bottom and bilge longitudinals, see Notes 1, 2, 3 and 4 The greater of the following: 

(a) Z=yskhrleF, 

(b) Z =yskhqsleF,F, 


Symbols 


Where 


D 
hr, and-Ar2 need not exceed 0,86 [ + a) f or Fis 0,14 and [ + a) for F, > 0,14 


hr = (T + 0,5Cw)F,, in meters for bottom longitudinals but need not be taken greater than 1,27 
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Table 1.6.2(b) Shell framing (longitudinal) 


Location Modulus, in cm? 


(2) Side longitudinals in way of double skin tanks or deep tanks, see Note 2 | The greater of the following: 

(a) Zas from (1) 

As required by Pt 4, Ch 1, 9.1 General for deep tanks using 
hrs instead of h4, but need not exceed Z from (3)(b) evaluated 
using y, s and fige for the longitudinal under consideration 
and the remaining parameters evaluated at the base line 


(3) Bottom and bilge longitudinals, see Notes 1, 2, 3 and 4 The greater of the following: 
(a) Z=yskhys3l2Fi F 
(b) Z = yskhys3l2FiFn 


Table 1.6.4 Primary structure 


Item and location Modulus, in cm? 
(5) Web frames supporting side stringers 


93,2 9,5 
(d) bending stress N/mm? — kų 


83,4 8,5 
(e) shear stress N/mm? [SE sata) 


Part 4, Chapter 2 
Ferries, Roll On-Roll Off Ships and Passenger Ships 
m Section 2 
Longitudinal strength 
2.4 Design vertical wave bending moments 
2.4.1 The minimum value of vertical wave bending moment, M w at any position along the ship may be taken as follows: 
Mw = fifoCaMwo kNm ttonne-Hm) 
where 
Mwo = 0,1CıL?Bwı (Cb + 0,7) kNm 
(Myo =0,0102G,L'Bw. (Gy + 0,7)-ionne-fm) 


2.5 Design wave shear force 


2.5.1 The design vertical wave shear force, © w, at any position along the ship is given by: 


Qw = 3fıK:MwolL kN {tonne-f) 
2.6 Buckling strength 
Table 2.2.1 Buckling factors of safety, ù 


Note The buckling mode of failure of the attached plating is defined as follows: 


specified minimum yield stress, in N/mm? (kgflmm”). 
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m Section 3 
Deck structure 


3.1 Loading 


Table 2.3.1 Design dock loadings (ferries and passenger ships only) 


Design pressures 


P s, in kN/m? (tenne-fim'”) 


Secondary Primary 
structures structures 


Decks in way of accommodation and public spaces, see Note 


Deck supporting baggage spaces 


Decks in way of stores and refrigerated spaces 14,13 14,13 
(644) (744) 
Decks in way of workshop and machinery spaces (excludes A/C machinery spaces) 18,34 18,34 
(1,87) (+87) 
Magradomes 2,45 2,45 
(0,25) (0,25) 
Balconies 3,92 1,96 
(0,40) (0720) 
Weather exposed superstructure decks 2,26 2,26 
(0,23) (0,23) 
Weather exposed lifeboat deck 8,44 8,44 


3.3 Deck stiffening 


Table 2.3.3 Modulus of deck beams and longitudinals for multi-decked ships with high freeboards 


Position of beam/longitudinal Modulus, in cm? 


Z = 0,00083 frPsle?sk 


(Z=0,0081 fr Ps1 sk) 
but not less than: Z = 0,025s 


Decks, excluding those for the 
stowage of cargo or vehicles 


Symbols 


deck loading, in kN/m? terre-t/m?}, see Table 2.3.1 Design deck loadings (ferries and passenger ships only). 


3.4 Deck supporting primary structure 


3.4.1 The section modulus of primary members supporting four or more point loads or a uniformly distributed load is not to be taken 
as less than: 

Z= 0,673SPskle (cm) 

(Z=6,60SP.kle Hem ) 

where 

Ps = deck design loading, in kN/m? (tennes/m ), See Table 2.3.1 Design deck loadings (ferries and passenger ships only). 
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m Section 8 
Bow doors and inner doors 


8.1 Symbols 


8.1.1 |The symbols used in this Section are defined as follows: 
bending stress, in N/mm? (kafimm ) 


[ej = 
Ge = equivalent stress, in N/mm? (kgi/lmm') 

Gy = yield stress of the bearing material, in N/mm? (kgflnam” ) 
T = shear stress, in N/mm? (kgflmm”). 


8.3 Scantlings 


8.3.6 The stiffener webs are to have a net sectional area not less than: 


As = 10Q cm? 
k 
tis to be taken as Nimm? 102 k 
where 
Q = shear force, in kN fterre-f} calculated using the uniformly distributed external sea pressure, p e, defined in Pt 4, Ch 2, 8.6 


Design of securing and supporting devices 8.6.1 


8.3.8 The scantlings of such primary members are to be based on direct strength calculations. Normally, formulae for simple beam 
theory may be applied to determine the bending stress. Members are to be considered to have simply supported end connections. The 
design load, P e, is the uniformly distributed external sea pressure. The formulae for P e given in Pt 4, Ch 2, 8.6 Design of securing and 
supporting devices 8.6.1, may be used with a and ß defined as: 

The permissible stresses are as follows: 


T= ŻA 2 [82 gf /mm? TH a 
GEAR NI 2 (122 mm ERZE 

k k 
e = 20. 2| 158 f/mm’ | oe= N/mm? 


8.6 Design of securing and supporting devices 


8.6.1 The external design forces for securing devices, supporting devices and surrounding structure are to be taken not less than P, 
taking the direction of the pressure into account: 
(a) For bow doors: 


Pe = 0,8 (0,15V + 0,6 NL )? kN/m? 
z (0.082 (0.15V + 0.677 }? tonne-fim® 
or 
Pe = 2,75XC4(0,22 + 0,15 tan a) (0,4V sin B + 0,6 VL )? kN/m? 
OF 


= (0,281.6,(0,22 +015 tan-o}H10.4V sin 8 + 0,69) kN/m” 
whichever is the greater. 
(b) For inner doors: 


Pe = 0,45L kN/m? 

= (0,046L tenne-tm?) 
or: 
Pe = 104 kN/m? 

= 4,02, tenne-Hm’} 


86.2 Thei inner door internal design pressure, considered for the scantlings of securing devices, is not to be less than 25 kN/m? 


(2,5-tonne-Hm?). 


8.6.3 For visor doors, the pivot arrangement is to be such that the visor is self-closing under external loads. The closing moment, 
M ., is to be taken as: 

M «= Pxa + 10Wc — Pzb kNm 

(P,a+-1,02Wc— Pzb tonne-fm) 
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but is not to be less than: 


Me =10Wc + 0,1 fa? +b?) [P,? + 9,2] kN m 


2 2 2 2 
3 > Z 


8.6.4 For visor doors, two securing devices are to be provided at the lower part of the door, each capable of providing the full 
reaction force required to prevent opening of the door within the permissible stresses given in Pt 4, Ch 2, 8.6 Design of securing and 
supporting devices 8.6.7. The opening moment M ùo, to be balanced by this reaction force, is to be taken as not less than: 

M o = 1OWd +5A,a kN m 

-(+02W4/d-+-0,15A,a-tohR nem) 


8.6.5 For visor type doors, the securing and supporting devices, excluding hinges, are to be capable of resisting the vertical design 
force (P z — 10W) kN (P,—4,02W)tonne-f, within the permissible stresses given in Pt 4, Ch 2, 8.6 Design of securing and supporting 
devices 8.6.7. 


8.6.6 For side-opening doors, securing devices are to be provided such that in the event of a failure of any single securing device 
the remainder are capable of providing the full reaction force required to prevent the opening of the door. The permissible stresses 
given in Pt 4, Ch 2, 8.6 Design of securing and supporting devices 8.6.7 are not to be exceeded. The opening moment about the 
hinges to be balanced by this reaction force is not to be less than that calculated when the following loads are applied: 


(a) An internal pressure of 5 kN/m? (0,51 tonne-f/m ). 
(b) A force of 10W kN £702W tonne-f acting forward at the centroid of mass. 


8.6.7 | Securing devices and supporting devices are to be designed to withstand the forces given above using the following 
permissible stresses: 
80 


T= 80 N/ 2 == gf /mm? TH q N/mm’ 
o=! y; 2 = mm o= N/mm? 
+= BON/ 2 (153 gf Imm? oe = N/mm? 


8.6.8 The arrangement of securing and supporting devices is to be such that threaded bolts are not to carry support forces. The 
maximum tensile stress in way of threads of bolts, not carrying support forces, is not to exceed: 


125 N/mm? = gf/mm? Nimm? 


8.6.12 The hinge or linking arms of a bow door and its supports are to be designed for the static and dynamic opening forces. A 
minimum wind pressure of 1,5 kN/m? (0,153 tonne-f/m”), acting on the transverse projected area of the door is to be taken into account. 


m Section 9 
Subdivision structure on vehicle deck 


9.6 Scantlings of subdivision doors 


Table 2.9.1 Permissible stress values 
Symbols 
0, = specified minimum yield stress, in Nimm? kgtimm”} 


9.7 Closing, securing and supporting of subdivision doors 


Table 2.9.2 Permissible stress values 


Symbols 
0, = specified minimum yield stress, in Nimm? kgtimm”} 
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Part 4, Chapter 3 
Tugs 


m Section 7 
Towing arrangements 


7.2 Towing equipment foundations 


7.2.4 Scantlings of deck girders and transverses forming the support structure of towing equipment are to be determined by direct 
calculations using the following stresses: 


T= Ti 2 [83 gf /mm? c= mm 

k k 
ge PARY 2 (153 mm nn? 

k k 
o= 23 Ns 2{ 247 gf /mm? ese 

k k 

Part 4, Chapter 4 
Offshore Support Vessels 

m Section 3 


Hull envelope plating 
3.2 Side shell 
Table 4.3.1 Minimum side shell thickness 


Ship type Minimum thickness, mm 


Standby ships Standby vessel 8 
3.3 Weather decks 


3.3.1 Where cargo is to be carried on weather decks, the scantlings are to be suitable for the specified loadings. The thickness, t, of 
deck plating is to be not less than the greater of: 


Where 
ta = 2,5 mm, in general 

u 1,0 mm, for ships with dedicated class notation Standby ship standby vessel. 
m Section 4 


Hull envelope framing 
4.1 General 


4.1.1 The section moduli of side longitudinals, the main and 'tween deck frames are to be not less than KZ, cm? 


k = 1,25 in general 
= 1,10 for ships with dedicated class notation Standby ship standby vessel 
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Part 4, Chapter 5 
Barges and Pontoons 


m Section 2 
Longitudinal strength 


2.1 General 


2.1.3 For shipborne barges, where it is the intention to lift the barge on board ship by crane, a condition fully loaded barge 
suspended by crane’ is to be submitted. For this condition the following stresses are permissible: 


e Bending stress Op = 147,2 N/mm? (15,0 kgflmin ) 
° Shear stress T = 98,1 N/mm? (10,0 kgm’) 


Part 4, Chapter 7 
Bulk Carriers 


m Section 3 
Longitudinal strength 


3.2 Hull vertical bending stresses for flooded conditions 


3.2.1 The maximum hull vertical bending stresses in the flooded condition at deck, op; and keel, Opr, for use in Pt 3, Ch 4 
Longitudinal Strength are given by the following, using the appropriate combination of bending moments to give sagging and hogging 
stresses: 


Msf+0,8 My|x 1073 2 Msr+0,8 My|x 1073 2 
er Zn Nam komm? gar er Muri? aa N/mm 
D 


D 


M;ę+0,8 M, | x 1073 2 |Msr+0,8 Mwl x 1073 2 
Gy = Marten pap? (kgfrmm?y SEZ Wn 


B ZB 
where 
M st = maximum still water bending moment in the flooded condition, in KN m ftenne-Hm), at the section under consideration, 
see Pt4, Ch 7, 3.4 Flooded conditions 
Mw = design hull vertical wave bending moment, in kN m tenne, as defined in Pt 3, Ch 4, 5 Hull bending strength at the 
section under consideration 
3.3 Shear stresses for flooded conditions 


3.3.1 The shear stress, tar, in the flooded condition to be used in Pt 3, Ch 4, 6 Hull shear strength , is to be taken as: 


+ 10,8 
tap =100Az [| + [0.82 N/mm? 
i 
+ 0,8 
Tap =10,2Az Qe dy gf/mm? 
i 
where 
Q st = maximum hull still water shear force, in kN ftenne-H, in the flooded condition at the section under consideration 
Qu = design hull wave shear force, in kN ftenne-f), as defined in Pt 3, Ch 4, 6.3 Design wave shear force at the section 
under consideration 
m Section 8 


Double bottom structure 
8.8 Allowable hold loading in the flooded condition 


8.8.7 The shear strengths, S m, of floors adjacent to hoppers, and S e, of floors in way of openings in bays nearest to the hoppers, 
are as follows: 


Sa = 0,001 A; Tp/ni KN ftenne-f) 
Siz = 0,001 Ath Tp/n2 KN tonne- 
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where 


Oo = specified minimum yield stress, in N/mm?” {kgf/mm} 
To = 60 2 2 
NEJ N/mm“ (kgflmm ) and 
Te = 162 6% 2 
s N/mm 
(si / tree) 
65 050 
(>, 06 2) 
1° "net i 


For floors adjacent to the stools (or bulkhead plating if no lower stools are fitted), Tp may be taken as u N/mm? Kailmm?). 
3 


T 


8.8.8 The shear strengths S gi, of girders adjacent to transverse bulkhead lower stools (or transverse bulkheads if no lower stools 
are fitted), and S ga, of girders in way of the largest openings in bays nearest to the lower stools (or transverse bulkheads if no lower 
stools are fitted), are as follows: 


Sg = 0,001 Ag Tp/nı KN (tonne-f 

S g2 = 0,001 Agnh Tp/n2 KN Genne-f} 

8.8.9 The permissible cargo hold loading, W p, is given by: 
W p = g pc V/F c KN 

{Wp = p- WF -tonne-f} 

h 1 = 


X asi 2 
— where Y is in kN/m 
c 


_ X 
hı= — is in tonne-f/m?) 
Pc 


where Y is in kN/m? 


where 


X 
0% _ —ZSIE where Y is in tonne-f/m? 
1+ (2) (n=i) 
Pc 


X2 = Y+ pg (Tr -h şu) where Y is in kN/m? 
0a = Y+p (rh) where Y is in tonne-fim ) 
m Section 10 

Bulkheads 


10.5 Vertically corrugated transverse watertight bulkheads — Scantling assessment 


10.5.1 The bending moment M, in kNm (tenne-Fm), for the bulkhead corrugations is given by: 


m= EL 
8 


F = resultant force, in kN ftenne-f}, see Table 7.10.3 Resultant pressure and force. 
10.5.2 The shear force, Q, in kN ftenne-H) at the lower end of the bulkhead corrugation is given by: 


Table 7.10.2 Bulkhead pressure and force 


Symbols 


Pc, Po, Pr = pressure on the bulkhead at the point under consideration, in kN/m” (tonne-f/m?) 


Pie pressure at the lower end of the corrugation, in kN/m? (tonne-fim?) 
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Table 7.10.3 Resultant pressure and force 


Loading condition | Resultant pressure Resultant force 
kN/m? ftenne-fim") kN (tonne-f) 


10.5.5 The bending capacity of the bulkhead corrugations is to comply with the following relationship: 


where 

M = bending moment, in kNm ftenne-Fm), see Pt 4, Ch 7, 10.5 Vertically corrugated transverse watertight bulkheads — 
Scantling assessment 10.5.1 

Op,le = permissible bending stress at the lower end of the corrugations, in N/mm? (kgflmam”) 

Op,m = permissible bending stress at mid-span of the corrugations, in N/mm? (kgf) 

Pg _ resultant pressure calculated in way of the middle of the shedder or gusset plates as appropriate, in kN/m? 
tenne-#Hm} 

Q = shear force, in kN (tenne-f), see Pt 4, Ch 7, 10.5 Vertically corrugated transverse watertight bulkheads — Scantling 


assessment 10.5.2 


10.5.6 The applied shear stress, in N/mm? (kgflmam”), is determined by dividing the shear force derived from Pt 4, Ch 7, 10.5 
Vertically corrugated transverse watertight bulkheads — Scantling assessment 10.5.2 by the shear area of the corrugation, calculated 
using the net plate thickness. The shear area is to be reduced to account for non-perpendicularity between the corrugation webs and 
flanges. In general, the reduced area may be obtained by multiplying the web sectional area by sin @, where g is the angle between the 
web and the flange, see Figure 7.10.2 Dimensions of bulkhead corrugation angles. The applied shear stress is not to exceed the 
permissible shear stress or the shear buckling stress given in Table 7.10.4 Permissible shear and buckling stresses. 


Table 7.10.4 Permissible shear and buckling stresses 


Bending, Shear, Shear buckling, 
N/mm? ¢kgffrara’} N/mm? (kgtimm?} N/mm? (kgtimm’} 
Symbols 
E = modulus of elasticity 
= 206 000 N/mm? (21000 kgf/mm?) 
Oo = specified minimum yield stress, in N/mm? kgf/mm} 


5,706 E (t w/1000c)* N/mm? (kgflmin”) 


[ej 
T N/mm? (kgfimm?) 


10.5.8 The corrugation flange and web local net plate thickness are not to be less than: 


where 

Pr = resultant pressure, in kN/m? (tonne-fim”), as defined in Table 7.10.3 Resultant pressure and force, at the lower edge 
of each strake of plating. The net thickness of the lowest strake is to be determined using the resultant pressure at the 
top of the lower stool, (or at the inner bottom, if no lower stool is fitted), or at the top of the shedders, if effective 
shedder or gusset and shedder plates are fitted 

Oo = specified minimum yield stress of the material, in N/mm? (kgflmm”). 

m Section 12 


Steel hatch covers 
12.5 Allowable stress 


Table 7.12.2 Permissible stresses 


Permissible stress, in Nimm? (kgflmm') 


Symbols 
Or = minimum upper yield stress, in N/mm? (kgf/mm) 
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Part 4, Chapter 8 
Container Ships 


a Section 2 
Materials 
2.3 Requirements for use of thick steel plates 


2.3.7 The following are considered to be acceptable examples of brittle crack arrest design for the case given inP+4Ch-8, 23 
Requirements _feruse ot thick steel plates 2.34 in Pt 4, Ch 8, 2.3 Requirements for use of thick steel plates 2.3.4 and Pt 4, Ch 8, 2.3 
Requirements for use of thick steel plates 2.3.4: 

(a) Where the block-to-block butt welds of the hatch side coaming and those of the upper deck are staggered, this offset is 10 be 


greater than or equal to 300 mm. This o: distance is defined in 


in Figure 8. 2.2 Minimum offset between EEEE butt 
welds of 56 hatch side coaming and GE of the upper deck staggered. Brittle crack arrest steel, as defined in Pt 4, Ch 8, 2.3 
Requirements for use of thick steel plates 2.3.9, is to be provided for the hatch side coaming. 


m Section 3 
Longitudinal strength 


3.2 Longitundinal strength 
3.2.2 The values of sagging fis and hogging M correction factors due to non-linear effects of the hull shape are to be calculated in 


accordance with Pt 4, Ch 8, 16.6 Design vertical wave bending moments 16.6.1 and are to be used in PŁ3, Ch-4, 5-2 Design vertical 
wave bending mements 5.241 and Pt 4, Ch 8, 14.2 Procedures for verification of primary structure scantlings 14.2.1. 


m Section 7 
Double bottom structure 


7.6 Support for containers 
Table 8.7.1 Permissible stress values 


Permissible stress, N/mm? (kgf/rar*} 


Symbols 
0, = specified minimum yield stress, in Nimm? (kgflmm') 
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m Section 12 
Strengthening for wave impact loads 


12.1 General 
Table 8.12.1 Critical shear buckling stress for web plating of primary support structure 
TA Ś TCRB 


where 


TCRB 


T 
when te > 


36 | 1,335 + | — 
10005 


Symbols 
TA = design shear stress for the web panel in N/mm? (kgflmm”) corresponding to the worst combination of application of the slamming 
load P w on the patch area A s 
TCRB = critical buckling stress in shear, N/mm? {kgf/mm} corrected for yielding effects 
Oo = specified minimum yield stress, in N/mm? (kgilmm') 
TE = elastic critical buckling stress in shear, in N/mm? {kgf/mm} 


E = modulus of elasticity, in NImm’Kgilmm?} 


= 206000 N/mm? {24000-kgf/mm"} for steel 


3] Section 14 
Direct calculation 


14.3 Procedures for verification of structural response due to whipping, springing and failure 
Table 8.14.1 Summary of direct calculation analysis requirements for container ships 


Note 4 A Level 2 Whipping Assessment may be carried out instead of a Level 1 Whipping assessment at the Owner's request. Where a level 


2 Whipping Assessment is undertaken, a Level 1 Whipping Assessment need not be carried out. 


m Section 15 
Requirements for ships with large deck openings 


15.2 Symbols and definitions 


15.2.1 The following symbols and definitions are applicable to this Section unless otherwise stated: 
Ms = design still water bending moment at the section under consideration, in kN m ftenne-F-m) 


15.3 Design loadings 
15.3.1 The design vertical wave bending moments, Mwcı and Mwc2, at any position along the ship is defined as: 
Mwcı = 0,0505Co C31 L* B (Ch + 0,7)kN m 


= (0,0052 Co Ca: -B (Gy + 0,7) tonne-f-m) 
Mwc2 = 0,0505Co C32 L° B (Cp + 0,7) KN m 


= (0,0052 64-6321’ B1Cy +0. 7Henne-f-m) 
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15.3.2 The design horizontal wave bending moments, Mucı and Muc2, at any position along the ship are defined as: 
Mscı = 0,2063Co Car L ° T (Cp + 0,7) KN m 

= (00210C9 C41 £* T4Cy+0,7) tonne-f-m) 
Muc2 = 0,2063Co Caz L° T (Cu + 0,7) KN m 

= (8.921065 GyoL* F(C-„ + 0,7) tonne-f-m) 


15.3.3 The design hydrodynamic torques, Mwrc1 and Mwrc>, at any position along the ship are defined as: 
MwrcB1 = 0,0728Co Cs: L B? (Ch + 0,7) KN m 


= (00074Cy C51 18 (Ch + 0,7) tonne-f-m) 
Mwrcq1 = —(0,657 + e) Qucı KN m tonne- 
Mwrce2 = 0,0728Co C52 L B’ (Ch + 0,7) KN m 

= (0.907465 6524 B* (Cy + 0,7) tonne-f-m) 
MwrcQz = —(0,657 + e) Qucz KN m ftenne-f-m) 
C o is defined in Pt 4, Ch 8, 15.3 Design loadings 15.3.1 
Qucı = 0,8683Cp Ka: L T (Cp + 0,7) KN 

= (0,0886C0K31 17 (Cs 0,7) tonhne- 
Quc2 = 0,8683Cp K32 L T (Ch + 0,7) KN 

= (0,0886C0-K321—F (G,-+ 9,7) tonne-f} 


15.3.4 The design value of static cargo torque, Mstc, at any position along the ship is defined as: 
Mstc = 15,/C6B (Ns n+ 0,7Nsa Nia) kNm 
= G66-6-B 44s Ar+ OFM Mig} tonne-fin} 


15.4 Combined stress 


15.4.2 The combined stress, Oc, is to be less than the permissible stress given in Table 8.15.4 Permissible stress. Gc, is to be taken 
as the greatest magnitude of the following stresses: 


2 2 
cz” 1 WCI 2 WC2 SC STC 


Ocz = lo -(- f) ower)” + (62 -(1- f)owc2) + osc - losqc| 


O'c2 = -Jlor -(- f)owa) + (0'2 -(1- f)owcz) + osc — |osre| 


15.4.4 For ships with a beam less than or equal to 32 m, the longitudinal stresses may be obtained as follows: 


Osc = = x103 N/mm? (kgtimm?} 
y 
o = 
Ar H x 107? N/mm? {kgf/mm} 
y 
OHcı = M a 
C7 a x 10° N/mm? kgtimm?) 
Z 
OHc2 = 


M x 
Cr x10 3 N/mm? (kgfimm?) 


Z 
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15.5 


Permissible stress 


Table 8.15.4 Permissible stress 


Position 


Permissible combined stress, 


N/mm? (kgf/ram?) 


Top of continuous hatch coaming 175 (178 


Elsewhere 


4.2.1 
where 


Go 


8.2.1 


Part 4, Chapter 9 
Double Hull Oil Tankers 


Section 4 
Hull envelope plating 
Symbols 


The symbols used in this Section are defined as follows: 


= maximum compressive hull vertical bending stress, in N/mm? (kgflmam”) given by op and OB as defined in Pt 3, Ch 
4, 5.6 Permissible hull vertical bending stresses 5.6.1 as appropriate 


= For ships of normal design, not exceeding 90 metres in length, the value of maximum compressive hull vertical 
bending stress may be determined as follows: 


= at strength deck 


żę E 
op = 654LB No x 10 ° N/mm? (kgiimm?) 
D 


Fe 5 
0a = 654LB — 0 x10 © Nimm? (aim?) 
B 


= specified minimum yield stress, in N/mm” {kgf/mm} 


Section 8 
Non-oiltight bulkheads 


Symbols 


The symbols used in this Section are defined as follows: 


110 112 
= Nimm? Est | 
L 


the maximum still water shear force on the longitudinal bulkhead, in kN ftonne-, of the loading condition in question. 


design wave shear force on the longitudinal bulkhead, in kN (tonne-H. 
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m Section 9 
Primary members supporting longitudinal framing 


9.3 Girders and floors in double bottom 


(b) Two cross-ties 


: Qq=9BiKqhgsS; KN 
(alk sS tonna- 
Q4=9,81Ks hss S; KN 


404=Ks 55 sterne 


Figure 9.9.1 Wing tank construction 


9.7 Primary members supporting oiltight bulkheads 


9.7.5 In ships with two longitudinal bulkheads, the net sectional area of the web at any section is not to be less than: 


A = 0,120,k cm? 
Qxk 


A= 
‚85 
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Part 4, Chapter 10 
Single Hull Oil Tankers 


m Section 2 
Primary members supporting longitudinal framing 


2.2 Symbols 


2.2.1 The symbols used in this Section are defined as follows: 


Qx = shear force at the actual section under consideration, obtained from shear force diagrams constructed as indicated, in 
kN ftonne- 
2.5 Bottom transverses 


2.5.2 In ships with two longitudinal bulkheads, the depth of the bottom transverse web plate is to be not less than 0,2S 7 and the net 
sectional area of the web at any section, including vertical end connections, is to be not less than: 
A = 0,12Q,k cm? 


A= u m 
85 
2.6 Bottom girders 


2.6.2 The net sectional area of the web at any section, including vertical end connections, is to be not less than: 
A = 0,120,k cm? 


‚85 


2.7 Side transverses 


Figure 10.2.1 Bottom transverses 
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Qi = 5025Kohpsbr kN 


tł- 3s 
Q = h-s | Qi 


Figure 10.2.2 Bottom centreline girder 
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2.7.2 In ships with two longitudinal bulkheads, the net sectional area of the web at any section is to be not less than: 
A=0,12Q;k cm? 
= Qxk 

85 


A 


Top of transverse or double bottom 


One cross-tie 


Figure 10.2.3 Wing tank construction 


m Section 3 
Primary members supporting transverse side framing 


3.4 Scantlings 


3.4.2 The net sectional area of the web at any section is to be not less than: 
A = 0,120,k cm? 


‚85 


Q1 = 5,03sh1S1 kN 
(Q1—0,513sh1S1 tonne-f) 


m Section 4 
Primary members supporting oiltight bulkheads 


4.2 Symbols 


4.2.1 The symbols used in this Section are defined as follows: 
Qx = shear force at the actual section under consideration, obtained from shear force diagrams constructed as indicated, in 


kN {tonne-f}. 
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4.4 Scantlings 


4.4.3 The net sectional area of the web at any section is to be not less than: 
A = 0,120,k cm? 


85 


Wing tank Centre tank 


Qi = 5,03bhlẹ KN 


e 


Figure 10.4.1 Horizontal girders 


Part 4, Chapter 12 
Dredging and Reclamation Craft 


m Section 1 
General 


1.5 Symbols 


1.5.1 The following symbols and definitions are applicable to this Chapter unless otherwise stated: 
Ms = design still water bending moment, in kNm ftonne-Fm), at draught, T, or less 
rym = maximum permissible still water bending moment, in kNm ftenne-FHm), at draught, T, or less 


M; 

M sm = design still water bending moment, in kNm ftenne-Fm), under dredging conditions at draught, T m 

M sm = maximum permissible still water bending moment, in kNm ftenne-Hm), under dredging conditions at draught, T m 
Mw = design hull vertical wave bending moment amidships, in kN m (tenne-Fm), see Pt 4, Ch 12, 2.4 Design vertical wave 


bending moments 2.4.1 
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m Section 2 
Longitudinal strength 


2.5 Permissible still water bending moment for dredging conditions 


2.5.1 The maximum permissible still water bending moment, M sm , for dredging conditions where draught T m exceeds T is not to 
exceed: 


[M sm =M; + fı f2M wo — Mwa| KNM {tonne-fm} 


m Section 4 
Shell envelope plating 


4.6 Side shell 


4.6.1 The thickness of the side shell is to be in accordance with Pt 4, Ch 1, 5.4 Side shell. On ships classed A1 protected waters 
service the thickness of the side shell throughout, including at ends, may be reduced by 20 per cent from that required by Pt 4, Ch 1, 
5.4 Side shell and Pt 3, Ch 5 Fore End Structure and Pt 3, Ch 6 Aft End Structure as appropriate, provided that the combined shear 
stress does not exceed 110 N/mm? (112 kgflmam”). 


m Section 17 
Split hopper dredgers and barges 


17.1 Symbols and definitions 


17.1.1 The symbols used in this Section are defined as follows: 


Mu = design horizontal bending moment in hopper side wall, in KN m ftenne-Fm). A moment giving rise to tensile stress in the 
side shell is to be taken as positive 


P = net pressure per metre ship length resulting from the spoil pressure and the hydrostatic load, see Figure 12.17.2 Split 
hopper dredger 


= 4,9 (p (H-Hs)’ — 1,025 (T — He)*) kN/m 

HH 1.025 8. Honne-fm} 
17.2 Hull bending strength 
17.2.1 The modulus of the cross-section of the vessel is to be not less than that required by Pt 4, Ch 12, 2.3 Hull bending strength 
2.3.1. In addition, the combined stress Oc, at any point on the cross-section of one half hull, is not to exceed the permissible combined 


stress o given in Pt 3, Ch 4, 5.5 Permissible still water bending moments. The combined stress at any point on the cross-section is to 
be determined from the following expression: 


M 
oc = $ “| x 10 * N/mm? {kgf/mm} 


ZN Z 
where 

Mn = +M vcos 9 +M sin ọ kN m ftonne-Fm) 

Mp = +M pcos 9 +M v sin ọ kN m ftonne-Fm) 
Mv = +0,5 (M s + M w) kN m Gonne-fm) 

MH = 0,125PL (2S n - L n) + M. kN m tonne- 
M. = 0,286 fı L ° B kN m (0,0294,1--Btenne-f m) 
P = 4,9(p(H - H s)” — 1,025 (T - H s)?) kN m 


= (0.5(p(H ~ H.)' = 1,025 (7 = H .)') tonne-f m) 
17.2.2 The combined stress for dredging conditions where draught T m exceeds T, is not to exceed the permissible combined stress, 


co. obtained from Pt 4, Ch 12, 17.2 Hull bending strength 17.2.1. 
My = +0,5 (M sm + M wa) KN m ftenne-Fm) 
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17.4 Hinge pins 


17.4.1 The diameter of the hinge pins is to be determined using the maximum resultant shear force acting on the pin cross-section in 


; : ; 3 62 6,3 
conjunction with an average shear stress not exceeding ra N/mm? est | 


Part 5, Chapter 1 
General Requirements for the Design and Construction of Machinery 


m Section 3 
Operating conditions 


3.1 Availability for operation 


3.1.1 The design and arrangement are to be such that the machinery can be started and controlled on board ship, without external 


Part 5, Chapter 2 
Reciprocating Internal Combustion Engines 


m Section 1 
General requirements 


1.1 Approval process 


1.1.7 The engine manufacturer is to apply an approach for product assurance that is suitable for, and includes, the engine types to 
be certified, see Pt 5, Ch 1, 1.3 Alternative approach for product assurance and Pt 1, Ch 2, 5.3 Quality Control System. Materials and 
components are to be manufactured in accordance with this approach and the Rules for the Manufacture, Testing and Certification of 
Materials, July 2016, herein-after as applicable. 


1.2 Submission requirements 


1.2.3 In addition to the applicable plans and particulars required by Pt 6, Ch 1, 1.2 Documentation required for design review the 
following information for control, alarm, monitoring and safety systems relating to the operation of an electronically controlled engine is 
to be submitted: 

Configuration records are to be maintained and are to be made available to the Surveyor at testing and trials and on request in 
accordance withPŁ6, Ch 111 General 1-14 with Pt 6, Ch 1, 1.1 General 1.1.4 and Pt 6, Ch 1, 7.1 General 7.1.3. 


127 1.2.6 The following information is to be submitted to LR for acceptance of oil mist detection equipment and alarm 
arrangements: 
42.8 1.2.7 Where engine components are subject to autofrettage, the following information is to be submitted (see also Pt 5, Ch 


2, 2.5 Autofrettage): 


+2-6 1.2.8 Where considered necessary Lloyd's Register (hereinafter referred to as 'LR') may require additional documentation 
to be submitted. 


m Section 2 
Materials and components 


2.2 Test and inspections 


2.2.1 Except where Pt5,Ch 2, 22-TestandHrspeetions 224 Pt 5, Ch 2, 2.2 Test and inspections 2.2.2 applies, materials and 


components for engines are to be manufactured and tested in accordance with the relevant requirements of the Rules for the 
Manufacture, Testing and Certification of Materials, July 2016 and Table 2.2.1 Summary of documentation and testing for engine 
components. 
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m Section 7 
Control and monitoring of main, auxiliary and emergency engines 


7.3 Auxiliary engine govenors 


7.3.2 If an engine cannot achieve the requirements of Pt5, Ch 2, 7.3 Auxiliary engine governors 7.3.1 then the actual load step is to 


be declared and verified through testing to ensure the requirements specified in P£6, Ch 2, 1-7 Design and construction Pt 6, Ch 2, 1.8 
Quality of power supplies are satisfied. 


m Section 12 
Turbochargers 


12.2 Works testing and inspection 


12.2.1 LR Surveyors are to be provided with free access to the manufacturer's works to inspect at random the quality control 


measures and to witness the tests required by P+5, Ch2, 422 -Works-testing-and inspection 4222 Pt 5, Ch 2, 12.2 Works testing and 
inspection 12.2.3 to PŁ5 Ch 2, 12,2 Werks-testing-andHrspestien 1224 Pt 5, Ch 2, 12.2 Works testing and inspection 12.2.7 as 
deemed necessary, and to have free access to all control records and subcontractor's certificates. 


12.2.2 Each individual unit is to be tested in accordance with PŁ5, Ch 2, 12,2 Works-testing-and inspection 4222 Pt 5, Ch 2, 12.2 
Works testing and inspection 12.2.3 to Pt5, Ch 2, 12,2 Works testing and inspection 1224 Pt 5, Ch 2, 12.2 Works testing and 
inspection 12.2. 7. 


m Section 13 
Air compressors 


13.3 Materials 


= 3.1 The specified minimum tensile AA of castings and forgings for compressor crankshafts are to be within the limits given in 
y y 3 igh Pt 5, Ch 2, 2.1 Crankshaft materials 2.1.1 


and for grey cast iron to be not fess than 300 N/mm’. 


Part 5, Chapter 12 
Piping Design Requirements 
m Section 5 
Plasties Plastic piping 
5.1 General 
5.1.1 Proposals to use plasties plastic pipes in shipboard piping systems will be considered in relation to the properties of the 
materials, the operating conditions, the intended service and location. Details are to be submitted for approval. Special consideration 


will be given to any proposed service for plasties plastic pipes not mentioned in these Rules. 


5.1.3 Plasties Plastic pipes and fittings will, in general, be accepted in Class III piping systems. Proposals for the use of plastics in 
Class I and Class II piping systems will be specially considered. 


5.1.6 The use of plastics plastic pipes may be restricted by statutory requirements of the National Authority of the country in which 
the ship is to be registered. 


5.2 Design and performance criteria 

5.2.4 Plasties Plastic piping, connections and fittings are to be electrically conductive when: 

5.3 Design strength 

5.3.5 High temperature limits and pressure reductions relative to nominal pressures are to be according to a recognised standard, 
but in each case the maximum working temperature is to be at least 20°C lower than the minimum temperature of deflection under load 


of the resin or plastics material without reinforcement. The minimum heat distortion temperature is not to be less than 80°C, 
see also Ch 14, 4 Plasties Plastic pipes and fittings of the Rules for Materials. 
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5.3.6 Where it is proposed to use plasties plastic piping in low temperature services, design strength testing is to be made at a 
temperature 10°C lower than the minimum working temperature. 


5.4 Fire performance criteria 


5.4.1 Where plasties plastic pipes are used in systems essential to the safe operation of the ship, or for containing combustible 
liquids or sea-water where leakage or failure could result in fire or in the flooding of watertight compartments, the pipes and fittings are 
to be of a type which have been fire endurance tested in accordance with the requirements of Table 12.5.3 Fire endurance 
requirements. 


5.6 Manufacture and quality control 


5.6.1 All materials for plasties plastic pipes and fittings are to be approved by LR, and are in general to be tested in accordance with 
Ch 14, 4 Plasties plastic pipes and fittings of the Rules for Materials. For pipes and fittings not employing hand lay up techniques, the 
hydrostatic pressure test required by Ch 14, 4.9 Hydraulic test of the Rules for Materials may be replaced by testing carried out in 
accordance with the requirements stipulated in a National or International Standard, consistent with the intended use for which the pipe 
or fittings are manufactured, provided there is an effective quality system in place complying with the requirements of Ch 14, 4.4 
Quality assurance of the Rules for Materials and the testing is completed to the satisfaction of the LR Surveyor. 


5.6.3 _ Plastics Plastic pipes and fittings are to be manufactured at a works approved by LR in accordance with agreed quality control 
procedures which shall be capable of detecting at any stage (e.g. incoming material, production, finished article, etc.) deviations in the 
material, product or process. 


5.6.4 Plastics Plastic pipes are to be manufactured and tested in accordance with Ch 14, 4 Plastics Plastic pipes and fittings of the 
Rules for Materials. For Class III piping systems the pipe manufacturer's test certificate may be accepted in lieu of an LR Certificate 
and is to be provided for each consignment of pipe. 


5.7 Installation and construction 


5.7.7 The required fire endurance level of the pipe is to be maintained in way of pipe supports, joints and fittings, including those 
between plastics plastic and metallic pipes. 


Part 5, Chapter 13 
Ship Piping Systems 
m Section 2 
Construction and installation 
2.1 Materials 
2.1.3 Materials sensitive to heat, such as aluminium, lead or plastics, are not to be used in systems essential to the safe operation 


of the ship, or for containing combustible liquids or sea-water where leakage or failure could result in fire or in the flooding of watertight 
compartments, see Pt 5, Ch 12 Piping Design Requirements for plasties plastic pipes. 


m Section 6 
Pumps on bilge service and their connections 


6.1 Number of pumps 
6.1.5 For passenger ships, at least three power bilge pumps are to be provided, one of which may be operated from the main 


engines. Where the bilge pump numeral as derived from Regulation 35— Ventilating systems-n-machiren/ spaces Regulation 35-1 — 


Bilge pumping arrangements of Chapter Il-1 of the International Convention for the Safety of Life at Sea, 1974, and applicable 
amendments, is 30 or more, one additional independent power pump is to be provided. 
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6.3 Capacity of pumps 
6.3.2 The capacity of each bilge pumping unit or bilge pump is to be not less than required by the following formula: 
5,75 5,75 
Gen OF AS dn 
10 10 
m Section 12 
Air, overflow and sounding pipes 
12.2 Materials 


12.2.1 Air, overflow and sounding pipes are to be made of steel or other approved material. For use of plasties plastic pipes of 
approved type, see Pt5, Ch 12 Piping Design Requirements. 


Part 5, Chapter 14 
Machinery Piping Systems 


m Section 4 
Fuel oil pumps, pipes, fittings, tanks, etc. 
4.17 Separate fuel oil tanks 


4.17.1 Where separate fuel oil tanks are permitted, their construction is to be in accordance with the requirements of Pt 5, Ch 14, 
4.17 Separate fuel oil tanks 4.17.2 to Pt 5, Ch 14, 4.17 Separate fuel oil tanks 4.17.6, see also SOLAS 1974 as-amended Regt-2/B4. 
223-©ifueltanks SOLAS as amended Chapter Il-2, Part B, Regulation 4.2.2.3.2. 


m Section 8 
Lubricating oil systems 


8.2 Pumps 


8.2.2 The standby pump is to be of sufficient capacity to maintain the supply of oil for normal conditions with any one pump out of 
action. The pump is to be fitted and connected ready for immediate use, except that where the conditions referred to in PŁ5, Ch-14, 8-2 
Pumps 824 Pt 5, Ch 14, 8.2 Pumps 8.2.1(c) apply a complete spare pump may be accepted. In all cases satisfactory lubrication of the 
engines is to be ensured while starting and manoeuvring. 


Part 5, Chapter 19 
Steering Arrangements 


m Section 1 
General 
1.6 Rudder, rudder stock, tiller and quadrant 


Table 19.1.1 Connection of tiller to stock 


Item Requirements 


(4) Bolted tiller and quadrant (this arrangement could be accepted provided | Diameter of bolts, 


the proposed rudder stock diameter in way of tiller does not exceed 350 mm 0,605, 
diameter), see symbols I m 
n 
tb 


0,608, 
dp =—< mm 
Db 
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Part 5, Chapter 24 
Emissions Abatement Plant for Combustion Machinery 


m Section 7 
Pumping and piping 


7.1 General 


7.1.1 Pipe work and transfer systems which may carry chemical substances are to meet the requirements of Pt5,Ch-42-Pipirg 
DesighRequirements_P-5—Ch-12—Piping-DesighRegquirements-and-PŁ5 Ch 12 Piping Design Requirements Pt 5, Ch 12 Piping 
Design Requirements, Pt 5, Ch 13 Ship Piping Systems and Pt 5, Ch 14 Machinery Piping systems, as applicable. Where it is 
proposed to apply corrosion resistant lining to steel pipe systems then such lining is to be confirmed as being suitable for the 
application, in accordance with Pt 5, Ch 24, 4.1 General 4.1.2. The elasticity of the lining is not to be less than that of the supporting 
boundary material. 


Part 6, Chapter 1 
Control Engineering Systems 


m Section 1 
General requirements 
1.1 General 
1.14 LR will be prepared to give alejach to special cases or to arrangements which are equivalent to the Rules. For 


unconventional designs, see also P F 
installations Pt 7, Ch 14 Requirements for TABERINERY m Engineering SEE of Unconventional Design. 


m Section 2 
Essential features for control, alarm and safety systems 


2.4 Safety systems, general requirements 


2.4.3 For safety systems required by Pt 6, Ch 1, 2.4 Safety systems, general requirements 2.4.1(a) and Pt 6, Ch 1, 2.4 Safety 
systems, general requirements 2.4.1(b) complete independence from other control systems is not necessary. 


Part 6, Chapter 2 
Electrical Engineering 


| Section 1 
General requirements 


1.2 Documentation required for design review 


1.2.9 A schedule of electrical equipment for use in explosive gas atmospheres or in the presence of combustible dusts giving 
details, as appropriate, of: 

(a) type of equipment; 

(b) type of protection, e.g. Ex d'; 

(c) apparatus group, e.g. IIB; 

(d) temperature class, e.g. T3; 

(e) enclosure ingress protection, e.g. IP55; 

(f) certifying authority; 

(g) certificate number; 

(h) location of equipment. 
Details may be included on arrangement drawings for the hazardous locations, in place of a separate schedule. Where uncertified 
equipment is permitted by Pt 6, Ch 2, 14.2 Selection of equipment for use in explosive gas atmospheres or Pt 6, Ch 2, 14.3 Selection of 
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equipment for use in the presence of combustible dusts or the Rules relevant to the specific type of ship, details of other documentation 
confirming Pt 6, Ch 2, 1.2 Documentation required for design review 1.2.9(b) to Pt 6, Ch 2, 1.2 Documentation required for design 
review 1.2.9(d) may be submitted in place of those listed under Pt 6, Ch 2, 1.2 Documentation required for design review 1.2.9(f) and 
Pt 6, Ch 2, 1.2 Documentation required for design review 1.2.9(g). 


1.3 Documents required for supporting evidence 


1.3.5 Schedule of normal and emergency operating loads on the system estimated for the different operating conditions expected. 

The following details are to be provided to meet this requirement: 

(a) a description of the expected operating profiles (e.g. the number of generating sets connected when manoeuvring at sea, etc.), 
including that required by Part5, Table 2.1.1 Plans and particulars to be submitted; and 


m Section 6 
System design - Protection 


6.11 Motor circuits 


6.11.1 Motors of rating exceeding 0,5 kW and all motors for essential services are to be protected individually against overload and 
short-circuit. For motors which for essential services are duplicated, the overload protection may be replaced by an overload alarm; 
arrangements for steering gear motors are to comply with P£6,Ch2, 14.4 General Pt 6, Ch 2, 15.1 Steering gear. 


m Section 14 
Electrical equipment for use in explosive gas atmospheres or in the presence of 
combustible dusts 


14.5 Hazardous zones and spaces 


14.5.6 The following zones or spaces are regarded as hazardous, zone 0: 

(a) the interiors of those spaces, tanks, piping systems and equipment defined by Pt 6, Ch 2, 14.5 Hazardous zones and spaces 
14.5.5(a) and Pt6, Ch 2, 14.5 Hazardous zones and spaces 14.5.5(b); and 

(b) enclosed, unventilated spaces containing pipework or equipment defined by Pt 6, Ch 2, 14.5 Hazardous zones and spaces 
14.5.5(b) and Pt6, Ch 2, 14.5 Hazardous zones and spaces 14.5.5(e). 


14.5.7 The following zones or spaces are regarded as hazardous, zone 1: 

(a) unventilated spaces separated by a single bulkhead or deck from a cargo defined by Pt 6, Ch 2, 14.5 Hazardous zones and 
spaces 14.5.5(a); 

(b) ventilated spaces containing pipework or equipment defined by Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.5(b) and 
Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.5(e); 

(c) zones within a 1,5 m radius of ventilation outlets, hatches or doorways or other openings into spaces defined by Pt 6, Ch 2, 14.5 
Hazardous zones and spaces 14.5.7(a) or Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.7(b), or within 1,5 m of the 
ventilation outlets of spaces regarded by Pt 6, Ch 2, 14.7 Ventilation as open areas and which contain the pipework or equipment 
defined by Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.5(b) or Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.5(e). 
Where the hazard results from flammable gas or vapour having a density relative to that of air of more than 0,75, the hazardous 
zone is considered to extend vertically downward to solid deck, or for a distance of 9 m, whichever is the lesser; 

(d) zones on open deck, or semi-enclosed spaces on open deck, within 3 m of the ventilation outlets of cargo tanks defined in 
Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.5(a), which permit the flow of small volumes of vapour or gas mixtures caused 
by thermal variation; 

(e) zones within a 1,5 m radius of flanged joints, or glands or other openings defined by Pt 6, Ch 2, 14.5 Hazardous zones and 
spaces 14.5.5(b); in the case of gas or vapour having a relative density of more than 0,75, the hazardous zone is considered to 
extend vertically downwards as described under Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.7(C); 

(f) zones within a 1,5 m radius of flanged joints, or glands or other openings defined by Pt 6, Ch 2, 14.5 Hazardous zones and 
spaces 14.5.5(e) and Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.5(f); 

(g) zones within a 1,5 m radius of bunds or barriers intended to contain spillage of liquids defined by Pt 6, Ch 2, 14.5 Hazardous 
Zones and spaces 14.5.5(a); 

(h) zones on open deck within a 1,5 m radius of any opening into a space defined by Pt 6, Ch 2, 14.5 Hazardous zones and spaces 
14.5. 7(a); 


14.5.8 The following zones or spaces are regarded as hazardous, zone 2; and 

(b) zones on open deck extending 1,5 m beyond those defined by 14.5-7Pt 6Ch 214.5 Hazardous—zenes—and spaces 14.57 
Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.7(c), PŁ6Ch-2, 14,5 Hazardeuszenes-and spaces 14.5. 7a), Pt 6, Ch 2, 
14.5 Hazardous zones and spaces 14.5.7(e), Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.7(f), Pt 6, Ch 2, 14.5 Hazardous 
zones and spaces 14.5.7(g) or Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.7(h); 

(c) zones on open deck extending 2 m beyond those defined by Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5. 7(d); 

(d) zones within a 1,5 m radius of ventilation inlets serving spaces defined by Pt 6, Ch 2, 14.5 Hazardous zones and spaces 
14.5.7(b); and 
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14.7 Ventilation 
14.7.1 Where an enclosed or semi-enclosed space is provided with mechanical ventilation ensuring at least 12 air changes/hour, and 
leaving no areas of stagnant air, it may be regarded in consideration of hazardous zones as would otherwise be defined by Pt 6, Ch 2, 


14.5 Hazardous zones and spaces 14.5.6(b), Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.7(b) or Pt 6, Ch 2, 14.5 Hazardous 
zones and spaces 14.5.7(h) and Pt 6, Ch 2, 14.5 Hazardous zones and spaces 14.5.8(d), as an open area. 


m Section 21 
Testing and Trials 


21.2 Trials 
21.2.5 Measurements are to be taken as part of the trials specified in Pt 6, Ch 2, 21.2 Trials 21.2.4(c), Pt 6, Ch 2, 21.2 Trials 


21.2.4(d), Pt 6, Ch 2, 21.2 Trials 21.2.4(e) and Pt 6, Ch 2, 21.2 Trials 21.2.4(f) to verify that the installation will provide a quality of 
power supply in accordance with the values listed in Pt 6, Ch 2, 1.8 Quality of power supplies. 


m Section 23 
Ergonomic Lighting Design — ELD optional notation 


23.5 Location of lighting controls and outlets 
23.5.1 In order to allow convenient use of lighting the requirements of Pt 6, Ch 2, 23.5 Location of lighting controls and outlets 23.5.2 


to PŁ6, Ch2, 23.5 Location -oHlighting controls and cutlets 23.5.2 Pt 6, Ch 2, 23.5 Location of lighting controls and outlets 23.5.6 are to 


be complied with. 


Part 6, Chapter 3 
Refrigerated Cargo Installations 


m Section 4 
Refrigeration plant, pipes, valves and fittings 
4.11 Piping systems 


4.11.7 Where the use of plasties plastic pipe is proposed in a secondary refrigerant system (e.g. brine), it is to be in accordance with 
Pt 5, Ch 12, 5 Plasties Plastic pipes. 


m Section 11 
Acceptance trails 


11.5 Reporting of tests 


11.5.2 At the end of the first loaded voyage a copy of the logs and temperature records requested in Pt 6, Ch 3, 11.4 Sea trials 
11.4.1(a) and Pt 6, Ch 3, 11.4 Sea trials 11.4.1(b), as applicable, signed by the ship's Chief Engineer, are to be submitted to LR. 
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Part 7, Chapter 11 
Arrangements and Equipment for Environmental Protection (ECO Class 


Notation) 
m Section 1 
General requirements 
1.2 ECO class notation: minimum requirements and additional characters 


1.2.2  Pt7, Ch 11, 3 Supplementary characters contains additional requirements. Ships complying with these requirements will be 
eligible for one or more of the following associated supplementary characters, as applicable: 


only). 
{ae} (ab) LR Statement of SEEMP conformance and associated documentation (supplementary character SEEMP only). 


fad} (ac) Any information relating to the environmental performance of the ship, which may influence the assignment of the ECO 
notation. 


m Section 3 
Supplementary characters 


3.14 Monitoring, R ing, Verificati HRUG 


414. i of the MRV character _CO”_emissions are to be monitored reported and verified in accordance with the EU 
Regulation 2015/757, 


3-15 3.14 Underwater noise from commercial shipping — NOISE character 


3151 3.14.1 For assignment of the NOISE character, compliance with MEPC.1/Circular.833 — Guidelines for the Reduction Of 
Underwater Noise From Commercial Shipping to Address Adverse Impacts on Marine Life — (07 April 2014) is to be demonstrated. 


345-2 3.14.2 In order to demonstrate compliance with MEPC.1/Circular.833 — Guidelines for the Reduction Of Underwater Noise 
From Commercial Shipping to Address Adverse Impacts on Marine Life — (07 April 2014), an underwater noise mitigation strategy is to 
be prepared, which should consider all primary sources of underwater noise, associated with propellers, hull form, on board machinery 
and operational conditions which may affect underwater noise. These are to be in accordance with paragraphs 7, 8, 9 and 10 of 
MEPC.1/Circular.833 — Guidelines for the Reduction Of Underwater Noise From Commercial Shipping to Address Adverse Impacts on 
Marine Life — (07 April 2014). 


345-3 3.14.3 Underwater noise shall be measured, as far as practicable, in accordance with paragraph 6 of MEPC.1/Circular.833 
— Guidelines for the Reduction Of Underwater Noise From Commercial Shipping to Address Adverse Impacts on Marine Life — (07 April 
2014). Where it is not practicable, alternative proposals will be considered. 


3-16 3.15 Refrigeration systems - R character 


3464 3.15.1 For assignment of the R character, natural substances are to be used as the refrigerants in all main refrigeration 
systems such as cargo systems, provision rooms and air conditioning. 


3.162 3.15.2 Small factory-built refrigeration system(s) that use fluorinated refrigerants, having a Global Warming Potential (GWP) 
of less than 1950 are allowable. 


316-3 3.15.3 The GWP value is based on the 100-year time horizon. 
3-17 3.16 Sulphur oxides - DIST and SOx characters 


3171 3.16.1 For assignment of the DIST character, ships must meet the requirements of LR's Descriptive Note DIST(M, AB, I, 
IG), as applicable. 
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3142 3.16.2 For assignment of the SOx character, all fuel used on board is to be: 

(a) distillate with a sulphur content not exceeding 0,10 per cent m/m; or 

(b) an alternative fuel or a hybrid fuel management solution which has a resulting sulphur content which is not to exceed 0,10 per 
cent m/m. 


3.143 3.16.3 The sampling, fuel sulphur analysis methods and verification requirements stipulated in Pt 7, Ch 11, 2.3 Sulphur 
oxides (SOx) 2.3.4 and Pt 7, Ch 11, 2.3 Sulphur oxides (SOx) 2.3.5 are to be complied with. 


3174 3.16.4 Alternative arrangements providing an equivalent level of environmental protection will be considered for the 
assignment of the SOx character. If an Exhaust Gas Cleaning System is fitted, it is to be certified to Resolution MEPC.184(59) — 2009 
Guidelines for Exhaust Gas Cleaning Systems — (adopted on 17 July 2009). 


3-18 3.17 Enhanced tank cleaning - TC character 


3484 3.17.1 For the assignment of the TC character, oil and chemical tankers are to be provided with tank washing equipment 
meeting the standards specified in Pt 7, Ch 11, 3.18 Enhanced tank cleaning — TC character 3.18.2 to Pt 7, Ch 11, 3.18 Enhanced tank 
cleaning — TC character 3.18.8. 


3.182 3.17.2 Cargo tanks are to be served by individual pumps. 


318-3 3.17.3 Permanent tank washing machines shall be type approved in accordance with the revised IMO Resolution A.446(X1) 
— Revised specifications for the design, operation and control of crude oil washing systems — (Adopted on 15 November 1979), and 
their method of support is to be acceptable to LR. 


3.184 3.17.4 At the design stage the following minimum procedures are to be used to determine the area of the tank surface 

covered by direct impingement (longitudinals, brackets, stiffeners, ladders, pipework, corrugations on corrugated bulkheads and face 

plates can be ignored): 

(a) using suitable structural plans, lines are set out from the tips of each machine to those parts of the tank within the range of the 
jets; or 

(b) a pinpoint of light simulating the tip of the tank washing machine in a scale model of the tank are to be used. 

Alternative methods of measurement will be considered. 


348-5 3.17.5 Additional tank washing equipment, which may be portable, is also to be provided to enable washing of the shadow 
areas without the necessity to enter the tanks. The use of portable machines to wash the shadow areas is not to be undertaken where 
the last cargo in the tank has toxic or low ignition properties, reacts with water or has other properties specified in chapter 15 of the IBC 
Code - International Code for the Construction and Equipment of Ships Carrying Dangerous Chemicals in Bulk Amended by Resolution 
MEPC.225(64) which would prevent water washing or opening of the tank to allow the use of portable washing machines. 


3.18.6 3.17.6 A back-up system to provide cleaning capability in the event of failure of one tank washing machine is to be provided. 


3.187 3.17.7 Heating equipment is to be provided for a tank washing medium which achieves a minimum temperature of 85°C at 
the connection to the tank washing machine. 


318-8 3.17.8 The effectiveness of the tank washing system is to be confirmed by tank inspections or other means as required by 
LR. The confirmation is to be carried out when the ship is in service. For ships fitted with crude oil washing system(s) the confirmation 
will be carried out as part of the MARPOL Annex I of MARPOL 73/78Regulations for the Prevention of Pollution by Oil survey and need 
not be carried out separately. 


3-19 3.18 Vapour emission control systems - VECS-L, VOC-R characters 


3.494 3.18.1 Tankers carrying crude oil, petroleum products or chemicals having a flash point not exceeding 60°C (closed-cup 
test) will be assigned the VECS-L, VOC-R character(s) provided the requirements of Pt 7, Ch 11, 3.19 Vapour emission control 
systems — VECS-L, VOC-R characters 3.19.2 and/or Pt 7, Ch 11, 3.19 Vapour emission control systems — VECS-L, VOC-R characters 
3.19.3 respectively are complied with, as applicable. 


3.19.2 3.18.2 For assignment of the VECS-L character, a vapour emission control system is to be fitted, as specified in Pt 1, Ch 2, 
2.8 Descriptive notes, and designed and constructed to meet the requirements for vapour balancing in accordance with USCG 46, CFR 
39.40 for service vessels. 


319-3 3.18.3 For assignment of the VOC-R character, a self-contained system capable of preventing vapour emission formation 
during loading is to be fitted. This vapour emission prevention system is to be of a type approved by LR and is to reduce vapour 
emission formation by at least 75 per cent (v/v) as compared to an equivalent ship to which no vapour emissions prevention system 
has been fitted. 
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Part 7, Chapter 12 
Passenger and Crew Accommodation comfort Comfort 


m Section 1 
General requirements 


1.3 Class notations 


1.3.2 The PAC (Passenger Accommodation Comfort), CAC (Crew Accommodation Comfort) and PCAC (Passenger and Crew 


Accommodation Comfort) notations are optional and are primarily intended to apply to passenger ship's ships. If requested, however, 
any ship can be assessed for compliance, using these requirements as the basis for the assessment and a an LR Certificate of 


Compliance issued (see Pt 7, Ch 12, 1.1 Scope 1.1.3 andPt4-Ch 42,14 Certificate of Compliance and Pt 7, Ch 12, 1.4 Certificate of 


Compliance). 


Part 8, Chapter 2 
Ice Operations — Ice Class 


m Section 12 
Requirements for Icebreaker(+) 


12.7 Propulsion and machinery arrangements 


12.7.2 The propulsion power, at 2 knots, for icebreakers may be expressed as follows, where the ice thickness and icebreaker 
breadth form the dominant role: 

0,7 2h 0,7 2h 
P= | sadze: P=100B'h R kw 
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